JUNE-AUGUST 1982 


THE MAPLIN MAGAZINE 





PRICE 60p 


SUPERB 25W PER CHANNEL RMS STEREO AMPLIFIER WITH 
RELIABLE MOSFET OUTPUT STAGE IS SO EASY TO BUILD 


. OUR ZX81 FULL SIZE, FULL TRAVEL 
| KEYBOARD MAKES GRAPHICS, 
FUNCTION AND SHIFT LOCK 
SINGLE-KEY OPERATIONS FOR 

LESS THAN £20! 


ma AADAR DOPPLER INTRUDER DETECTOR 


Detection range adjustable from 2m to over 20m 


MORE MODEL RAILWAY PROJECTS 
Remote control and computer interface for 
our master Controller 


MAKE YOUR OWN PRINTED CIRCUIT BOARDS 
Complete how-to-do-it description of the 
methods available 


ma LATEST MAPLIN PRICE LIST 


s And much, much more 
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DID YOU MISS ISSUE 1 OR 2? 


Copies of issue 1 are still available for just 60p, and include all 
these interesting projects: 


Universal Timer. A comprehensive programmable controller for up to 4 mains 
appliances. There is storage for up to 18 program times, ons or offs and relay 
outputs. Complete construction details. 


Combo Amplifier. Superb 120W MOSFET power amp with low-noise BI-FET pre-amp 
having built-in flanger, inputs for guitars, keyboards or microphones, and five step 
equaliser. Complete construction details. 


Temperature Gauge. Coloured LED indication of -10°C to 100°C. 
Complete construction details. 


Pass The Bomb! Low-cost easy to build electronic version of pass-the-parce! — ; a 
keeps the kids amused for hours! ' See Qtaeccs ff 


Plus six easy to build projects on Veroboard: Car Battery Monitor — Colour Snap 
Game — CMOS Logic Probe — Peak Level Indicator — Games Timer — 
Muiti-Colour Pendant. 


Issue 1 also included features on Videotext and How To Solder and feature series, 
Basically BASIC, Starting Point and Circuit Maker. 


All this for just 60p. Order As XA018B (Maplin Magazine Volume 1 No 1) Price 6G0pNY 


Copies of issue 2 are also available for just 60p and include the 
following projects: 


Digital Multi-Train Controtler, Our superb digital 
train controller can control up to 14 
locomotives individually on the same track. 
Any four loco’s can be controlled 
simultaneously. The unit has automatic short- 
circuit protection and because it uses digital 
control a DC supply is present all the time for 
carriage lighting etc. The locomotive modules 
will fit in most modern 00-scale engines. 
Complete construction details. 


CERI coy e49.95 





Multi-Mode Digital Stopwatch. Here’s an easy-to-build stopwatch with accuracy and display to a 100th of a second. 
There is a large 8-digit display so that times of up to 24 hours can be shown. The unit can be operated in ane of 
four modes: standard, sequential, split and rally. Complete construction details. 


Home Security System. Full construction details of our new home security system 
offering a high degree of protection for domestic or commercial premises coupled 
with excellent long-term reliability. The unit's features are: six independent | 
channels, 2-wire or 4-wire operation, detects open or short circuit or just resistance 
change, tamper-proof main cabinet and external cabinet. The external cabinet 
has its own protection as well. There are presettable entry and exit delay timers. Pre " 
With the extra peripherals being added each issue, this is a really versatile system. : : Ss 





Digital M.P.G. Meter. An easy to build device that will help you to make your motoring more : 
economical. The unit has a large easy to read LED display. Complete construction details. hell 
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issue 2 also included features on CB Equipment. Working with Op-Amps Part | and our regular feature series: 
Basically BASIC, Starting Point and Circuit Maker, Plus news of the Atari computer and video games, a small feature on 
solar ceils and lots more. 


All this for just 60p. Order As XAO2C (Maplin Magazine Volume 1 No 2). Price GOpNV 











INTEREST FREE 
CREDIT ON COMPUTER 
HARDWARE 


In this issue we're pleased to announce 
details of an exciting new scheme. If 
you want to buy over £120-worth of 
computer hardware, we can now offer 
you nine months to pay —- interest free! 
All you pay is 10% of the cash price 
when you collect the goods, then 10% a 
month for a further nine months. You 
end up having paid only what you'd 
have paid had you bought it cash, but 
with the payments spread over 9 months. 
Now you can afford today, the computer 
you always wanted, without having to 
pay crippling hire purchase charges. 
With our scheme there are no charges 
at alli At the present time we're 
planning to run the scheme until the 
end of August ‘82, but we will extend it 
if it is very successful. 

Talking of success, we still can’t believe 
how many subscriptions we've received 
for this magazine. Though | must 
apologise for disappointing you by 
having to hoid over promised articies. 
Last time we didn’t have space far the 
sequencer, so we've now published this 
as a leaflet (see page 5) and this time 
with much regret, we have to hold over 
the frequency counter, even though we 
are certain it wilt be very popular. Its 
unique digital switching system makes 
it undelievably simple to use. 

Finally, a plea to please keep your 
letters coming. In this issue we were 
able to print every letter received. 
Usually we are able to choose from 
about 50 or 60. It’s hard to believe that 
we totally please our customers for 
every one of the 50,000-pius orders we 
despatch every quarter. So if you can 
think of ways we could improve our 
service then please do write. Even if we 
don't pubtish your letter, you can be 
sure that aii the directors at Maplin read 
and take note of what you have to Say. 
We may well not agree with what you 
say, but we're happy to throw open the 
discussion through these pages. 

As usual, we're well-advanced with the 
projects for the next issue — some 
really interesting things too, as you'll! 
see if you take a look at the inside rear 
cover. Many of the projects for issue 5 
are also well-advanced and we're realiy 
excited about a unique new service 
we're hoping to launch with issue 5, The 
Maptin Magazine is always original and 
up-to-date. Don't miss it — send your 
subscription now! 
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L~SIZE 
KEYBOARD 


FOR ZX81 
MICRO- 
COMPUTER 


by Dave Goodman 







* Single key selection of Graphic symbols, 
Function mode and Shift Lock 


* Full size, full travel, 43-key keyboard 
* Two-colour legend for keys is the same as 


the ZX81 keyboard 


* Faster, more reliable entry — use it once and 
you won't be able to do without it again! 


2X81 are very much in demand at 

the moment and an add-on key- 
board with full size keys can offer a 
great improvement over the existing 
unit. Operation becomes more positive, 
unlike the ZX81's  touch-keyboard 
where the only way to be sure you've 
pressed the key correctly is to check on 
the screen, With this keyboard, the feel 
is similar to that of atypewriter and thus 
entry speed is far higher and much 
more reliable. 

On the ZX81's touch-keyboard, to 
select a graphic symbol — first the 
“shift” key must be operated and held 
and then the “graphics” key operated, 
then the “shift” key held and the actual 
graphic symbol required pressed. On 
this keyboard simply press and release 
the “graphics 2” key. An LED gives an 
indication that the mode is setected 
and the screen cursor changes to[G] as 
normal. Now any desired graphics 
symbol may be selected directiy with- 
out pressing or holding any additional 
keys. Press and release “graphics 2” 
key again to return to normal mode. The 
LED will extinguish and the screen 
cursor wiil return to [K or L]. 

On the ZX81's_ touch-keyboard 
selecting a functian requires a similar 
operation to selecting a graphics 
symbol. On this keyboard simply press 
and release the “function” key. The 
screen cursor changes to [F] and an 
LED flashes once to indicate that this 
mode is selected. Now any of the 
operator keys may be selected directly 
without pressing or holding any addi- 
tional keys. After selection the LED is 
extinguished and the screen cursor 
returns automatically for normal entry. 
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S28 systems for the Sinclair 


Finally, this keyboard has a “shift 
Jack" key that electronically holds the 
keyboard in shift mode after that key is 
momentarily pressed. A second LED 
lights to indicate that this mode is 
selected. Pressing the “shift lock” key 
again, extinguishes the LED and returns 
the keyboard to normal entry mode. 

Our own experiments have proved 
that this keyboard is invaluable. No-one 
who tried it wanted to go back to using 
the touch-keyboard. Relief from neck- 
ache was one often cited advantage! 
Users described how with the touch- 
keyboard one looks down to the jeft or 
right to read the program to be entered, 
then at the keyboard to select the key, 
then up at the TV to check the symbol 
has gone in, then often, back to the 
keyboard to roll the finger around alittle 
more because the symbol hasn't been 
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$1 =1 $15 =R $29 =J 
$2 =2 $16 =T $30 =K 
$3 =3 Si? =¥ $31 =L 
$4 =4 $18 =U $32 = New Line 
$5 =5 $18 = $33 =Snhist Lock 
$6 =6 $20=0 $94 =Shift 

| S7 =? $21 =P $35=Z 

| SB =8 $22=Func’ S36=K 
$9 =9 $23 =A $37 =C 
$t0=0 $246=S 538 =V 
$11 =Grps2 $25=0 $39 =B 
$12=0 $26 =F $40 =N 
$13 =W $27 =G S41 =" 
S14 =E $25 =H $42 =- 


$43/44=Space 





Table 1. Key function chart. 


entered (apparently a common occur- 
rence), then up to the TV again, then 
back to the program. When entering 
with our keyboard, operators rarely 
needed to move at all. 

Children who used it, found they 
could perform complicated operations 
easily — often they could not do the 
same thing on the touch-keyboard at 
all! Everyone agreed that there was no 
alternative on the market and almost 
lynched the author to get their hands on 
the prototype. 


Construction 

Begin by straightening and farming 
the wire links of which there are thirty. 
These must be fitted first. Then fit the 
six diodes, taking care to align the black 
band printed around the body with the 
white line printed on the pcb. Insert al! 
the resistors. For those unfamifiar with 
the cotour code, a chartis printed inthe 
resistor section of our catalogue or you 
can use the Colour Wheel (XLO5F). 

Next fit the three IC’s taking care to 
ensure that they are the right way round 
and that all the pins come through the 
pcb. Polycarbonate capacitors are 
easily recognised by their silver bodies. 
They fit directly on to the pcb, but ifthe 
legs have been bent, take care when 
straightening as they are easily broken. 
Fit the four littie disc ceramic capaci- 
tors and then the axial electrofytic. With 
this component ensure that the indent 
around the body of the capacitor is at 
the same end as the ‘+’ sign printed on 
the pcb. Finaily fit the two transistors so 
that their ‘'D’ shaped package aligns 
with the ‘D’ shape printed on the pcb. 
Push them down to about 0.5 to lem 
(4in} from the pcb surface. 
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Figure 1. Component overlay of electronics section of pcb. Figure 3. Pin-outs of components. 
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Figure 2. Circuit diagram. 
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ZX81 KEYBOARD 

Carefully solder all the components 
and links inserted so far, then fit the 44 
key-switches in position. Place a piece 
of stiff card an top of the keys, then turn 
the whole assembly over and sojder the 
keys in position. Make sure that every 
key is seated right down on the pcb and 
re-solder if necessary. 

Check the pcb for solder sptashes, 
dry joints etc, then double-check the 
position of every component and check 
that the polarised components (C11 
and all semiconductors) are correctly 
orientated. Fit and solder the two LED’s 
either externally with two lengths of wire 
or directly to the pcb. if using our case 
then the height of the two LED's will 
have to be carefully adjusted. See 
Figure 3 for details of lead connections 
to the LED’s. Finally fit and solder the 
two sockets ta the edge of the pcb. 

Fit the white plastic caps to the 
keyswitches noting that two-position 
caps must be fitted in the ‘rubout’, 
‘print’, ‘newline’, ‘function’ and ‘shift 
lock’ positions, and the three-position 
cap must be fitted over the two keys in 
the ‘space’ position. See Figure 4. 
Carefully cut the printed legend and fit 
the pieces into the clear caps referring 
to Tabie 1. Then turn the transparent 
covers over and snap them into position 
on the keys. 


Connecting To ZX81 


Careful inspection of the two flexible 
cables will show that at each end a 
small strip of the insutating cover has 
been removed one side of the cable. 
Plug the two cables into the sockets on 
the keyboard pcb so that this uninsu- 
lated strip faces the pcb. Carefully 
remove the feet on the ZX81 and 
unscrew the screws beneath them. 
Remove the base from the ZX81. 

Push the two new flexible cables 
through the slot in the ZX81 case 
immediately above the ‘9’ and ’@’ keys 
on the touch-keyboard. Then remove 
the five-way cable (from the touch- 
keyboard to the socket on the ZX81’s 
pcb) from the socket. With reference to 
Figure 6 plug the new 7-way cabie in so 
that the black stripe on the cable cor- 
responds with pin 1 of SK1 on.the 
Keyboard pcb and KBD4 on the ZX81 
pcb. Repeat this operation forthe 8-way 
cable. The black stripe on the new 10- 
way cable corresponds with pin J] of 
SK2 on the Keyboard pcb and All on 
the ZX81 pcb. Note that the new cables 
are 7-way and 10-way to ensure correct 
mechanical fit, though in each case the 
outer two wires are not used electrically. 

Strip and tin (apply a thin layer of 
solder to) the ends of the piece of 
screened cable. Connect one end to the 
3.5mm jack plug as shown in Figure 5 
and connect the screen atthe otherend 
through the hole (from above) on the 
pcb marked ‘OV’ and solder under the 
pcb. Connect a multimeter switched to 
10mA DC range or thereabouts with the 
positive fead connected to the untermi- 
nated centre tead of the cable and the 
negative lead to the track on the pcb 
4 
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Figure 4. Fitting of 3-way key cap. 
immediately beneath the hole marked 
‘+¥" 


Plug the adaptor into the 2X81 and 
plug the mains adaptor into ane of the 
two sockets. Plug the keyboard into the 
other socket and switch on. LED1 
should flash on and then off and the 
meter should then read less than ]mA. 
If the meter reads negative or greater 
than ImA switch off immediately and 
re-check all your connections. 

lf all is well, switch off, remove the 
multimeter and connect the centre 
conductor to the pcb by passing the 
bare end through the hole in the pcb 
marked '+V’ from above and soldering it 
underneath. Switch on again and test 
that the keyboard functions correctly. 

If the wrong characters are printed 
you have probably got the ftexible 
cables plugged in the wrong way. Don't 
worry, this can’t do any damage. Unplug 
the 7-way cable in the 2X81, turn it over 
and plug it in again. If it stilf does not 
work do the same for the 10-way cable. 
If this does not work, reverse the 7-way 
cable again. 

When all is weil, switch off and re- 
assemble the ZX81, folding the old 
flexible cables back under the touch- 


keyboard so that they cannot short 


anything out on the ZX81 pcb. The new 
keyboard can now be mounted in its 


Figure 5. Wiring of 3.5mm jack plug. > 


box if required. Switch on again. LED1 
will flash on and then off and the [K] 
cursor should appear on the TV screen 
as uSual and you're ready to go. 


Circuit Description 

S11, the ‘graphics 2’ key is con- 
nected to a buffer/inverter IC1f which 
together with !Cld acts as a mono- 
stable. Operating $11 causes the out- 
put of IC1f to go tow which in turn 
causes the output of [Cld to go high, 
hoiding the input of IC1f high for the 
period set by Cl, R2. 

The output of flip-flop IC2b now goes 
high and turns on the bilateral switch 
iC3a which operates the ‘shift’ function 
in the keyboard matrix. Also TR1 
conducts, turning on LEDJ. C2 dis- 
charges through R3 which delays the 
output from iCla from changing state. 
When it does change over iCla operates 
IC3d which connects ‘graphics 2’ in the 
keyboard matrix. Further operation of 
S11 repeats this sequence except that 
this time I1C2b switches low and IC3a 
and |C3d are released. 

$22, the ‘function’ key is connected 
to |Clb. When operated, |C3b operates 
via D4 with C4 and R5 acting as anti- 
bounce components. D6 becomes re- 
verse biased and C5 discharges via R6, 

Continued on page 55 
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Figure 6. Interwiring. 
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MAPLIN NEWS 


MAPLIN AT THE DAILY MAIL 
IDEAL HOME EXHIBITION 





The “Daily Mail” ideal Home Exhibition that was at Earls Court 
Exhibition Centre during March attracted over % million people. Many 
of them visited our stand where our organ was on demonstration. The 
Atari computers were also being demonstrated and many of our more 
popular lines were available for safe. Several thousand leaflets 
describing our new burglar alarm were taken by interested visitors. 








BREADBOARD 1982 


Last year’s Breadboard exhibition was not as successful as we would 
have hoped. The gate was well down on the year before and the 
swingeing increase in the entrance fee upset many people who came 
onto our stand to complain. The organisers did almost nothing in our 
opinion to justify to the visitors, the cost of the entrance fee. We 
therefore feel that we can no longer support this function and Maptin 
will not be exhibiting at Breadboard 1982. 

At the present time we are negotiating with another organiser, a new 
and better hobby electronics show, with cormputing and amateur radio 
thrown in. tf all goes welt, the new show will happen in December this 
year. More news in our next issue. 


_ SEQUENCER FOR 
5600S & 3800 SYNTHESISERS 


We regret that again there was insufficient 

Space to include this: projéct in (he magaz- 

ine. Therelore we are making it availabie on a 

leaflet which is available now. 

Order As XH59P (Sequencer Leaflet) No charge 
The contilete kit will also be available shorily. 
Ordor As LWEGW: (Sequencer Kit} Price £125 








DIGITAL MULTIMETER 


This incredibly low-priced meter is attractively styied in a two- 
tone brown plastic case with a tilt stand and front panel printed 
in five colours for easy function identification. The easy-to-use 
push-button range selectors permit one hand operation. Now 
just look at this incredible specification. 


Specification: 

Generai 

Display: 3% digit LCD with auto-zero and auto-polarity. 
Operating temperature: O°C to 50°C 

Storage temperature: -35°C to 65°C, battery removed 
Low battery incicator: “LO BAT” appears on display during last 20% of 
battery life 

Weight including battery: 400g 

Size: 170 x 89 x 38mm. 

Calibration adjustment: 3 readings per second. 
Accuracies are +.(% of reading + no. of digits). 


OC Voltage 

Ranges: 200mV, 2V, 20V, 200V, 1000V 

Resolution: 100uV on 200m¥V range 

Accuracy: 0.5% + 1 digit 

Input impedance: LOMQ 

Normal mode rejection: =-60dB at 50Hz 

Common mode rejection: > L00dB at OC and 50Hz 
Response time:<.1 second 

Overload protection: 63mA fuse 


OC Current 

Ranges: 200uUA, 2mMA, 20mA, 200mA, 2A 

Resolution: 100A on 200uUA range 

Accuracy: 1% + 1 digit on 200uUA, 2mA and 20mA ranges, 2% + 2 digits 
an 200mA and 2A ranges 


Burden voltage: 200m¥ max at full scale except 700m¥ on 2A range 
fuil scale 


Response time: <1 second 
Overload protection: A pair of fast switching, high current silicon diodes 
and a 2A fuse 


AC Voltage 

Ranges: 200mV, 2V, 20V. 200¥, 750V 
Resolution: 100uV on 200mV range 
Accuracy: 45Hz to 400Hz 1% + 5 digits 


Conversion type: Average sensing, calibrated to read RMS of sine wave 
Input impedance: 1OMQ <1O0pF 
Overload protection’ 63mA fuse 
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AC Current 

Ranges: 200uA, 2mA, 20mA, 2D0mA, 2A 

Resolution: LOOMA on 200uUA range 

Accuracy: 45Hz to 400Hz 

3% + 5 digits on 200uUA range 

2% + 5 digits on 2mA range 

3% + 2 digits on other ranges 

Burden voltage: 250mV max at full scale, 7OOm¥V on 2A range full scale 
Response time. <{2 seconds 

Overload protection: A pair of fast switching, high current silicon diodes 
and a 2A fuse 


Resistance 

Ranges: 2009, 2kQ2, 20k Q, 200k2, 2MQ, 20MQ 

Resolution: 0.12 on 2002 range 

Accuracy: 0.5% + 1 digit on 2002 range, 0.5% + 2 digits on 2k to 2M 
ranges, 2% + 1 digit on 20M range 

Open circuit voltage: Selectable - high <.2.8V, low <20.54V 
Overload protection: 63mA fuse 


In addition to the various overload protection devices des- 
cribed above, the meter has transient protection on all voltage 
and resistance ranges up to 6kV. Also the input to the AC 
converter is protected against overvoltage. The meter requires 
a standard PP3 battery (not supplied), but there is a socket for 
connecting a 9V adaptor fer mains operation and this input is 
protected against overvoltage. 

The meter is supplied with a pair of test probes and a circuit 
diagram. 


Order As YK32K (Multimeter DD601) Price £39.95 








RADAR DOPPLER INTRUDER DETECTOR 


THE MAPLIN 


RTX3S 


by Dave Goodman 





* Home Office type-approved microwave Doppler 


detection system with up to 20m range 
* Single unit covers a wide area 


* Not susceptible to instability or interference from 


sound or light 


* Complete unit in 133 x 70 x 38mm box can be 


placed anywhere in area to be scanned 
* Unit may be hidden behind thin card or plastic 


tor utilises a specially manufac- 
tured microwave transceiver 
module, the CL8960. The module is 
assembied and preset totransmitatthe 
required tegal frequency of 10.687GHz 
$12MHz (10,687,000,000Hz) with a 
peak transmission power of 1OmW. 
The extremely small wavelength 
(2.8cm) makes a very sensitive move- 
ment detector with coverage of quite a 
farge area. In this design the range is 
adjustable from about 2m to 20m and 
the edge of the range is fairly well- 
defined wherever it is set. 
The unit when triggered operates an 
internal LED and switches on a transis- 


ay he Maplin RTX3 movement detec- 





tor which could switch up to 15V at 1A, 
but does not latch. Normaily the unit 
will be used with our controller unit to 
which up to four of the radar modules 
coujd be connected. This control unit 
can then be used to connect to our 
Home Security System via the standard 
Break Contact Module. The control 
interface is Gescribed later in this issue. 


Circuit Description 


The heart of the system is the 
CL8960 radar module which consists of 
two tuned cavities or waveguides and a 
separate antenna which when fixed to 
the module gives a gain of around 5dB. 
One waveguide cantains a Gunn diode 


which produces X-band microwave 
energy. This diode requires an ex- 
tremely precise and stable power 
supply which shouid be 7V t100mV at 
160mA. This is derived from the 12V 
power supply by iCl, a precision 
voltage reference IC and two 1% 
resistors R3 and R4 that monitor the 7V 
rail. The current is supplied by TR3, an 
emitter follower driven by TRi. Cl 
decouples any hf component in the 
power supply. 

The other waveguide contains a 
mixer diode which acts as a receiver. 
There is a smail hole between the two 
waveguides so that some of the trans- 
mitted signal passes directly to the 
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Figure 1. Circuit diagram of Doppter unit. 
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‘receiver. The reflected signals from the 
environment are at exactly the same 
frequency as the transmitted signal as 
one would expect. However, if an object 
moves within the sensitive area, the 
reflected frequency changes slightly 
due to the Doppler effect (see box). 
Even a smail movement at this ex- 
tremely high frequency can make 
changes of up to 50Hz (although of 
course this is only a minute change in 
percentage terms — less than 1 part in 
a hundred million). For example a 
movement of 1 metre per second will 
change the frequency by about 7OHz. 

This slightly changed frequency wilt 
interfere with the transmitted fre- 
quency in the receiver cavity and 
produce a beat frequency equal to the 
change. This low frequency beat is 
output from the mixer diode at the 
terminal marked ‘AF’. The mixer diode 
requires biasing at about 38uA with a 
low impedance (6002 ), therefore TR4 
is required to be a common base 
amplifier with the bias current supplied 
by R5. 

The AF signal is then AC coupled to 
I¢2, a non-inverting amp and C5 
ensures that only low frequencies are 
amplified. IC3b is a low-pass filter with 
a cut-off frequency around 40Hz. If 
higher frequencies are allowed to pass, 
the unit is prone to false triggering from 
for example mains-operated lighting, 
especially fluorescent lamps. The com- 
bined filtering in IC2 and IC3b elimi- 
nates this possibility. 

IC3a is a variable gain amplifier 
which is preset by RV1 to allow you to 
adjust the overall receiver sensitivity so 
that areas from 2m to 20m can be 
covered reasonably accurately, C11 
and 12 and D1 and 2 remove the AC 
component from the audio signal and 
provide a DC bias to switch TR2 and 
LED1. If no further movement is de- 
tected, LED1 turns off after about 3 to 4 
seconds as set by R20. 

Pins 7 and 8 will normally be left 
unconnected, but ifthe unit is not being 
used with our controi interface then 
these two pins can be wired to an 
external switching system and an exter- 
nal power supply not exceeding 15V at 
1A must be used. See Figure 5. 


Construction 


Insert the links and the 8 pins on the 
pcb, then taking care with the orienta- 
tion of the diodes, IC’s, transistors and 
C2, 3, 6, 9, 11 and 12 place the rest of 
the components except TR3 and TR5 
and solder them all in position. Care- 
fully align TR3 and TR5 above the holes 
in the peb and then solder them in 
position, noting that no insulating 
washer is required. Driil the box and 
make the cut-out as shown in Figure 3, 
then place a 6BA Yin boit in each ofthe 
four corner holes in the base and 
tighten a nut and washer on each bolt. 
Then sit the pcb on the nuts and fix with 
another nut and washer as shown in 
Figure 4. 

Fix the antenna to the front plate of 


June 1982 Maplin Magazine 

















uA74t 
LF353 


80131 
6p133 





CLagso MIniLED 


























Figure 2. Component overlay of Doppler unit. 


THE DOPPLER EFFECT 


in 1842 an Austrian physic:st, Christian 
Doppler discovered that the velocity of a 
saund 
that sound as perceived by an outside 
observer. For example if a car sounding its 
horn rapidly approaches an observer, the 
observer wii note that as the car passes him 
the frequency of the horn crops. Although 


this is sound radiation, the same: effect 


occurs with electro-magnetic radiation. 

The reason for this js that for sound or 
electro-magnetic radiation, the speed of 
propagation (in the same medium) does net 
change for electro-magnetic radiation this 
speec is about 366 millon metres per 
secund and generally denoted as ‘c’. This 
speed remains the same regardless of the 
velocity of the source of the radiation relative 
to the observer. : 


Thus if a stationary source radiates for 

one second, the wave train produced will be 
360 miilion metres iong. Now imagine that 
the source moves away from the observer 
during (he second when the radiatien is 
‘emitted. The feading edge of the wave train 
will be 300 milion metres from where the 
source was when the radiation started. put 
the end of the wave train will be where the 
source is at the end of the second. = 


the box using two 6BA bolts. Now fix the 
CL8960 to this and tighten up. The 
CL8960 is supptied with two back-to- 
back diodes and a capacitor connected 
across the mixer diode for protection. 
These components must NOT be re- 
moved. Mount C2 from the +7V pin to 
the OV pin as shown in Figure 2, Fix the 
LED either directly to pins 5 and 6or to 
the hole marked ‘A’ in Figure 3. Connect 
the two wires between the pcb and the 
CL8960 as shown in Figure 2. 

The 12V supply wires can now be 
connected; the positive to pin ] andthe 
negative to the CL8960 as shown in 
Figure 4. Make absolutely certain that 
you have connected the supply the right 
way round. Temporarily disconnect the 
wire from pin 3 on the pcb and connect 


source can change the frequency.of 


Sothe length ofthe wave train is now 300 
miflion.metres plus the distance travelled by 
the source in that second. Since the 
transrnitied frequency did not change, there 
must still be the same number.ot waves im 
this tanger wave train as in the first one: If the 
observer now “listens” to this radiation for 
precisely one second, he wilt of course re- 
ceive 300 million metres worth of both wave 
trains, The first wave train wil contain atl the 
waves trarismnitted, but the second wave 
train will not contain all the waves trans” 
mitted (because as we've seen there is’ 
actuafly more than 300 millian metres worth 
of them). if there are fewer waves in the 


‘same distance then the distance between 


each wave must be greater in other words | 
the wavelength is longer and if the wave- 
Jength is jonger then the frequency is jower. 
in fact the observer wauid never know 
(unless he had other inforrnation} that it was 
Not a stationary Source that transmitted both 
signals. In the second case he would think 
that the source actually transmitted a lower 
frequency signal for a slightly fonger time. 
_ HF the source had moved towards the 
observer during the transmission period, 
then the wave train would be shorter, the 
wavelength shorter and the frequency 
higher. oot 


a voltmeter between that pin and the 
chassis (OV). Connect the power supply. 
The voltmeter should read within +1% 
of 7V, but many lower cost muitimeters 
have far less accuracy than TL430C 
and in fact if your multimeter reads 
within %V of 7V then it is very unlikely 
that there is a fault in the circuit. If allis 
well, remove the power supply, recon- 
nect the wire to pin 3 and switch on 
again. The unit is now functioning. 

The campleted module is ideatly 
situated in the corner of a room, but 
could be placed almost anywhere and 
may be disguised by covering the front. 
Any such covering should be thin 
paper, card or polystyrene and must be 
positioned not less than 2.5cm (Lin) 
from the front of the box. 
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Figure 3. Box cut-out and drilling. 


Licensing 


Requirements 


The Maplin RTX3 radar intruder 
detector has been approved by the 
Home Office if built from our kit of parts. 
The licence will only be issued if the 
following requirements are met: 

i. The unit must be built from our kit 
and our construction details must 
be followed implicitly. 

i. The equipment must be clearly and 
permanently marked “MAPLIN 
RTX3" and the kit includes the 
adhesive tabel required. 

i, The equipment must only be used 
indoors. 

iv. The equipment must not be used for 
any purpose other than intruder 
detection within buildings. 

v. Any technical changes made to the 
design will render the equipment 
unacceptable for licensing. 
Provided that the above conditions 

are met, the Home Office will issue a 

licence and the cost is only £3 for five 

years (at time of writing). You shou}d 
note that it is illegal to operate the unit 
before you have a licence and to this 
end an application form is supplied 
with the kit. Otherwise application 
forms are available from: 

Home Office, 

Radio Regulatory Dept., 

R2 Division — Licensing Branch, 

Waterloo Bridge House, 

Landon SE1 BUA. 

(Telephone 01-275 3058). 

The application form must state that 

the equipment to be licensed is the 

MAPLIN RTX3 intruder detector other- 

wise a licence will not be issued. 

We should like to thank those 
concerned at the Home Office for their 
assistance and for the prompt way in 
which our application for type-approval 
was dealt with. Continued on page 62 
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by Dave Goodman 


for up to four radar modules and 

an interfate for one radar module. 
Additiona! “extra channel” pcb’s can 
simply be wired on to the side of the 
main pcb. Thus each interface module 
could be wired to individual channels 
on the Home Security System (des- 
cribed in issue 2) so that after trigger- 
ing, the actual unit that fired would be 
indicated. Alternatively if that facility is 
not required then simply connect the 
relays in series as shown in Figure ta 
and connect them to just one channel 
on the Home Security System. 

The module provides the facility to 
connect a standby battery pack. Twelve 
nickel cadmium batteries are required 
and they are trickie-charged ali the time 
mains is present. When mains fails, the 
batteries take-over without triggering 
the alarm. The size of battery used will 
depend on how many radar units are 
being used and how long you wish 
standby to jast after mains fails. 

The current drain from the battery 
for each radar module is 170mA. Thus 
with 12. fully charged ‘C’ celis 
(1800mAh types), four modules would 


7 his unit provides a power supply 


run for about three hours and a single 
module for about 12 hours. Alterna- 
tively, a single module woutd run from 
12 ‘AA’ cells (500mAh) for about 3 
hours. 

If standby batteries are not used 
then although when mains fails the 
radar units cease to function and the 
alarm is not triggered, when mains 
returns, the radar units, in taking a few 
seconds to settie, wili trigger the alarm. 
So it is a considerable advantage to 
have standby batteries and avoid this 
kind of false triggering. 


1 UNIT 2 UNITS Extra 
Channel 


Channei/PSU PCB PCB 





Burglar Alarm 
Main PC& 








Channel/PSU PC8 








3 UNITS 












This unit could be used with any 
alarm system, but note that the relay 
contact does not latch. The maximum 
contact rating is LA at 24V DC. 


Circuit Description 


The unit runs directly from 240V AC 
mains via a 15V 30VA toroida! trans- 
former. The secondary voltage is half- 
wave rectified and smoothed by C1 
producing about 24V off-load. TR1 
forms a constant current charger for 
the standby battery with the current set 
to 6mA by R2. Diode D3 is reverse 





FIG ta 

1 to 4 Doppier Controllers 
wired to a Single Channel 
on the Maplin Burglar 
Alarm. 











Channel/PSU PCB 


Extra channel PCB's 


FIG ‘1b. 
1 to 4 Doppler Controllers 





wired to individual 
Channels on the Maplin 
Burglar Alarm. 
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DOPPLER INTERFACE UNIT 
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Connector 


D1-4*1N4001 
DS: BZY88C5¥1 
REG 1° uA78M12UC 


&S Lep2 
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To Doppler Module 





ae, 
LED1”, Channel 
| \N indicator 
Ne 16 


RLA 
| 











Figure 2. Circuit diagram of Channel/PSU PCB. ~ 


biased when mains and batteries are 
present, but when mains fails ft be- 
comes forward biased and the +24Y rail 
drags to +15V. This is just sufficient to 
maintain the output of Reg 1 at 12V. 

With a Doppler module connected to 
pins 13 and 14, the current through R9 
and R1O in paratte! provides a biasing 
voltage across RV1. With RV1 correctly 
adjusted, TR4 will be just turned on 
enough to ight LED1, but not enough to 
operate TR3. TR2 will therefore not 
conduct and the relay will remain 
unoperated. If the Doppler module is 
triggered, the LED in the Doppler 
module fights and causes a tiny current 
change through R9 and R1O. This 
change turns TR4 fully on and TR3 will 
turn on. This operates TR2 and the relay 
switches. The relay will only remain 
operated whilst the LED in the Doppier 
module is on. 

The advantage of this system is that 
only two wires are required and the 
wires themselves are constantly moni- 
tared. The atarm will fire if the wires are 
cut or short-circuited. 

The extra channel pcb's as shown in 
Figure 3 are identical except that the 
power supply prior to the regulatar is 
not included. 


Construction of 
Channel/PSU PCB 


Fit all the resistors, R1 to R10 and fit 
RV1 and solder. Fit and solder diodes 
D1 to D4 and Zener diode D5 taking 
care with orientation. Fit and solder the 
17 Veropins and the disc capacitor C3, 
then Cl, C2 and TR1 to 4 taking care 
with the orientation. 

Relay RLA will only fit one way round, 
but be careful not to force the termi- 
nals, they should be carefully straight- 
ened and should then fit easily. Reg 1 
can now be fitted below the pcb, then 
soldered and bent up so that it lies 
paralie! with the pcb as shown in 
Figure 5. 
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Balt the 3-way connector block to 
the pcb using two 6BA in bolts and 
nuts, then bolt the fuseholder to the pcb 
using a 6BA in bolt and nut. LED1 and 
LED2 can now be connected as shown 
in Figure 4. These can be mounted 
directly tothe pcb or externally depend- 
ing on your requirements. LED2 shows 
that power is on and must be included if 
standby batteries are used. LED1 ts 
used during testing, but can be omitted 
in use. If fitted, it lights when a Doppler 
module is cannected. 

Wire up the six colour-coded leads 
from the transformer as shown in 
Figure 4. Cut 8cm (3in) off the piece of 
mains cable (note that this is not 
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Figure 3. Circuit diagram of Extra Channel PCB. 
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Figure 4. Track layout and overtay of pcb’s. 
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DOPPLER INTERFACE UNIT 


supplied in the kit) and use the piece of 
brown wire to connect from the termi- 
nal block live to FS]. Use the piece of 
green/yellow to connect from the 
terminal block earth to pin 1. These 
connections are shown in Figure 4. The 
mains cable itself can now be con- 
nected to the other side of the terminal 
block and this is also shown in Figure 4. 


Construction of Extra 
Channel PCB’s 


Extra channel pcb’s can now be 
constructed in the same way as the 
channel/psu pcb’s, though of course 
there are less components. The LED on 
this board is exactly the same as LED1 
on the channel/psu pcb and again 
although required during testing, it can 
thereafter be omitted if not required. 


Assembly 

Mount the transformer with the 
mounting kit supplied with the trans- 
former and then fix the pcb’s side-by- 
side (if extra channel pcb's are in use) 
so that pin 9 on the channel/psu pcb is 
adjacent to pin 2 on the extra channel 
pcb and, if further extra channel pcb’s 
are in use, so that pin 3 antheijeft-hand 
one is adjacent to pin 2 on the right- 
hand one. 

Fix the boards using four Yin 
spacers and four 6BA in nuts, bolts 
and washers. With reference to Figure 
5, bolt the regulator to the metal box 
using the mounting kit smeared with 
silicone grease e.g. Thermpath (not 
supplied in kit) and a 6BA 44in bolt, nut 


CHANNEL/PSU PARTS LIST 


Resistors — alt 4W 5% carbon uniess specified 


RI8 rk 

RZ 226R 

R3,7 447 

R46 2k2 

RE 27k 

9,10: 15R (7 wrewoundy 

RV) 2k2 berzontal sub-min preset 
Capacitors a ’ 

cl 4700uF 25¥ axial clectrolytic 
C2 LODOuF 16V axial electrolytic 
C3 1OOAF disc cerarruc 
Sem-conductors 

DL2.34 iN4002 - 

05 BZY88C5¥1 

tEDI,2 LEB red 

TRi.24 BC212t 

TR3 BC548 

REG 1 UA7BM 1 2UC 

EXTRA CHANNEL PARTS LIST 


Resistors — aft “W 5% carbon unless specmed 
REG Oh? 


R24 22 
RS 27k 
RS ik5 
R78 15R (7W wrewound) 
RVi 2k2 horizontal sub-min preset 
Capachers 
el 1000uF 16V axial electrolylic 
C2 10GnF disc ceramic 
S@rncane@uctors 
ot 14001 
52 5ZYS8C5¥1 
LED LED red 
FRL3 BCZz2e 
12 


and washer. The size of meta! box in 
which the unit is mounted will depend 
on how many channels you require and 
whether you are having standby bat- 
teries, but whatever the size this will be 
a sufficient heatsink for the regulator. 

When choosing a Dox, remember to 
leave room for the standby batteries. 
These can be fitted using our battery 
holders eg. for ‘C’ cells use three 
HF95D or HF96E and for ‘AA’ cells use 
two HQO1B or YR62S. There may be 
sufficient room for everything in the 
main box of the Home Security System 
in which case the back of the box will 
form the heatsink for Reg 1. 

If more than one channel is in use, 
then wire the pcb’s together with 
strapping wire by linking the pins as 
follows: 


Channel/PSU Extra Channel 
PCB PCB 
pin 9g to pin 2 
pin 10 to pin I 


The extra channel pcb can then be 
extended on again as follows: 


Ist ar 2nd 2nd or 3rd 
Extra Channel Extra Channel 
PCB PCB 
pin 3 to pin 2 
pin 4 to pin I 


Setting-up 

Switch the mains on and measure 
the voltage between pin 13 and 14 on 
the channel/psu pcb and between pin 
7 and pin 8 on the extra channel pcb. 
The meter should read approximately 
12V. Note that pins 14 (and 8) are OV 
and the +12V should be on pins 13 (and 


Miscellaneous 





7). The pin numbers in brackets are for 


_the extra channel pcb. 


If all is well, connect a Doppler 
module to pins 13(7): +12V and 14(8): 
OV. Adjust RV1 so that LED1 lights and 
check that if the Doppler module is 
removed the LED extinguishes. Recon- 
nect the Doppler module and continue 
adjusting RV1 until the relay operates 
ie. the LED and relay are now both 
operated. 

Now turn the preset back until it is 
roughly in the middle of the region 
between the LED operating and the 
relay operating, i.e. the LED is now 
operated and the relay released. Con- 
nect a 2k to 3k resistor across pins 
13(7) and 14(8) with the Doppler 
module stii! connected and check that 
the relay operates. Otherwise further 
adjustment of RV1 will be necessary. 
Remove the resistor. The output can 
now be wired as shown in Figure 1. 


2 off (M1K5> oT Toraidat 16V 30VA (YRITIM) 
(M220R) RLA Ultra min relay SPDT (YX9AE) - 
2 off (M4K7) FS1 20mm ASS tuse 24 (WR20W) 
2 off (M2K2)" Chassis fusehoider 20mm {RK49D) 
(M274) ‘Mouniting kit (P; plas ONR23A3 
2 off (LISR) Channel /PSU pcb (GABIC) 
(WRS6L) Terminal block (3 way) part of F018) 
Verogin 2141 1? off. (FL21X} 
. Bo SBA in 2 off {BFOSF) 
(BICE) Balt 6BA lain 6, aif. -(BFOGG) 
(FB82D1 Specter 6BA “in 4 off {FW34M} 
(Bx02D) Wasmer OBA 5. off (BF22Y) 
Nut 6B 8 off Bria 
Strapoing wire 24swg im - (BLib5R) 
4 of (QL739) "Mains cable as required (XRO1B) 
(QHO7H)} *Tnermpath as required (HQODA) 
2 off CNL27E) 7 
3 off (O860Q) A complete kit of parts containing all the above items except those 
{QB730) marned * 15 available 
€QL2HS) - Order As LW74R (Radar Channei/PSU Module) Price £13.95 
TR2 Bc548  (QOB739Q) 
2 off (Mak?) REG 1 uA 7BM12UC . {QL296) 
a (M2Ke) Miscellaneous 
epee RLA Ultra min refay SPOT (yKaaC) 
2 ott “LISR) Mounting kit {P) ples (WE23A) 
‘ 856 : Extra channel pcb (GAB2D) 
(WRS6t) Vetopin 2341 9 off (FL21X) 
Bolt 6BA Mitt (BP 5) 
nS sae Bolt 6BA ain 40% (BFpSG) 
ceo Spacer 6BA ‘in 4 of! (FW34M} 
{E050) Washer 6BA 5 oft (RF22Y) 
Nut 6BA 5 off (BPSD 
(01.730) *ThenmLeth @s required (HOODA) 
7H} 
pies A complete kit of parts containing all the above parts except that 
2 off (Q8600) marked * 15 available. 


Order As LW755 (Radas Extra Channe! Meduie} Price £4.50 
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THE VIC 20 
COLOUR COMPUTER 


by Chris Barlow 


ommodore, the manufacturers of the 
Cree are already a weil known name 

in the micro-computer world. Their 
PET micro-computer has sold more than 
50,000 units in the UK, mostly to schools 
and businesses. Its popularity in schools is 
probably due to Commodore's excellent 
programming language PET BASIC which is 
one of the easiest computer languages to 
learn. This same BASIC is supplied with the 
VIC20. In fact all the best features of the PET 
have been included in the VIC, but because a 
monitor is not included, the price is much 
lower. 

The VIC20 is a full-fledged computer and 
is truly expandable into a very sophisticated 
computer system. Although it doesn’t have 
its own monitor like the PET, it can be used 
with any ordinary domestic television (625- 
line PAL) and simply plugs straight into the 
aerial socket like a video recorder or home 
games machine. With every computer there 
is a friendly guide called “Personal Comput- 
ing On The VIC20" that explains to every 
owner, including the first-time user, exactly 
how to get good results from the ViC20. 

The best way to getto know the VIC20 is to 
take a quick tour of the keyboard. The 
keyboard contains upper and lower case 
keys, numbers and symbols, just like a 
typewriter keyboard. In addition, there are 
special editing keys, and the famous “PET 
GRAPHICS" character set. Here then, is a 
brief “tour” of the ViC keyboard: 


Graphics & the Commodore Key 


When you turn on the VIC, you're auto- 
maticatly in “graphics” mode which means 
you can type upper case letters AND the 
more than 60 graphics you see on the keys. 
There are two graphics on each key. To get 
the graphic on the right side, simply hoid 
down the SHIFT key and type the key with the 
graphic you want. To get the graphics on the 
left side, hold down the "COMMODORE” key 
(the little flag). In this way, you can type 
upper case letters and the fuil graphics setat 
the same time! 


Upper/Lower Case & Graphics 


To get into the “text” mode you simply 
press the SHIFT and COMMODORE keys to- 
gether. This lets you use the VIC like an 
ordinary typewriter, with full upper and lower 
case letters, plus all the graphics on the LEFT 
side of the keys. These are the graphics 
which are most suited for charts, graphs and 
business forms. 


Colour 


You can change the colours of the 
characters you type by pressing the CTRL 
key and one of the 8 colour/number keys. 
The colours are black, white, red, cyan, 
purple, green, blue and yellow. You can set 
— and change — colours inside or outside a 
computer program. In addition to the eight 
character colours, you can also change the 
colours of the border and screen on your 
television set, by typing a special command 
called a “Poke”. For example, if you type the 
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command Poke 36879, X where X is some 
number from 1 to 255, you can get upto 255 
different combinations of screen and border 
colours, including 16 screen colours and 8 
border colours. 


Special Editing Keys 


Here are some of the other special keys 
which make the VIC such a powerful micro- 
computer: 

CTRL — used to set character colours, 
and, in conjunction with specia! programs 
such as wordprocessing, to execute special 
commands. 

Software writers can select their own 
“Control” commands and incorporate them 
into their programs. 

Run/Stop — The run/stop key lets you 
automatically load programs into the VIC's 
memory from a cassette tape. Hitting this 
key without shifting (i.e. Stop) interrupts a 
running program or listing. If you stop a 
Program and wantto resume it where you left 
off, you can type “cont” and the program will 
“continue”. 

Shift — The VIC has two shift keys and a 
shift lock key, just like a typewriter, for typing 
long strings of uppercase letters or graphics. 

RYVS on and RVS off — These two keys Jet . 
you type reverse characters on the screen 
(for instance white on black instead of black 
on white). 


10 PRINT * se X= 7680-2 =@:V=1:POKE 
37154, 12? 
20FOR C= 38400 TO 38960 / POKET, 6: 
30A = PEEK (37151) : POKE X, 224 
AD IF A= 122 THEN X = X-22 VV =V-1: 
IF V) 1 THEN X © X+22: Vel 
SOI A= 118 THEN K = x#22 -V = Vef£- 
FY 23 THEN X= X-22 -WeV-1 
SOIF A= 110 THEN X = X-] © Z= 2-1: 
IJ GTHENK = KHL: Z= 21. 
ee Sa: (37152) = 119 THEN K = X42. 
: = 7¢ 
IF2 21 THEN X=K-1.2= 21 


 BOGOTO 30 3 fa 


f a @e- “" ~ 








CLR/Home — This key makes the cursor 
move to the “home” position at the top left 
hand corner of the screen. If you type shift 
and CLR/home you “clear” the screen of all 
the characters that were present. 

Inst/Del — This is a super editing key 
which lets you insert or (shifted) delete 
characters. It's great for correcting mistakes 
and inserting extra information. 

Restore — Thisis a “reset” key. If you type 
the run/stop key and the restore key to- 
gether, you complete reset the computer as 
if you had just turned iton... with the benefit 
that any programs you had in the memory 
are retained and can be listed or runfrom the 
start. 

Cursor Keys — Ability to move the screen 
cursor up and down and sideways by hitting 
single keys is a powerful! feature of the VIC. 
Being able to move the cursor this easily is 
essential but not all pall sae include it as 
a feature. 

Return — The return key is used primarily 
for entering commands and instructions to 
the computer. 


Programmable Function Keys 


One of the most unique features on the 
VIC is that mysterious vertical row of “func- 
tion” keys on the far right side of the: 
keyboard. There are four keys and {if you 
shift them) a total of eight functions. These 
keys are not defined when you turn on the 
computer, but you may assign any BASIC 
command or instruction set to them, under 
program conire!. 


Inside the VIC20 


Inside the VIC20 there are some very 
powerful integrated circuits. The micropro- 
cessor chip itself is the 6502. The memary is 
divided into two parts. The first part is the 
ROM (read only memory) that stores the 
BASIC, the aipha-numeric characters and 
the graphics characters, input and output 
routines and the operating system ‘Kernat’. 
The total! arnount of ROM supplied is 20K, 
but this can be increased to 32K, and 
addresses 40960 to 49151 are reserved for 
plug-in ROM such as VIC's game cartridges. 
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VIC20 COMPUTER 





Colour Demonstration Program. 


10 PRINT “D> POKE 36879, 5 
(20 FOR a 7689 TO 8185: POKE D, 224 : 


wc= NT (RND(1)x506) + 38400. 
ADA = INT. eaps eee (FA 1 THEN 40 
5OPOKE C, A: GOTO 30 


The second part of the memory is RAM. 
The ViC20 contains 5K of static RAM (2114) 
and 3.58K of this is free space for your 
programs. More RAM can be added up toa 
total of 32K and addresses 8192 to 32767 
are reserved for further expansion of RAM. 
The first part of RAM is allocated to BASIC 
working storage and tape buffer, screen 
storage etc. 


The second important chip in the VIC is 
the ane from which the name of the com- 
puter is derived. This chip, a 6561, isa video 
interface chip (VIC). It is a powerful cotour 
graphics and sound generator and incor- 
_porates two 8-bit analogue to digital con- 
‘verters for two paddles for playing arcade- 
type games. The VIC also generates the 
video sync., luminance and colour infor- 
mation needed by a standard UK television 
to provide a full colour picture. 

To produce programmable colour cha- 
racters, ViC accesses three areas of memory 
— display characters, character pointers 
and colour painters. Each character is stored 
in a cell of 8 x 8 bits and it is this data that 
makes up each of the characters stored in 
ROM. However, it is possible under software 
control to write your own character set in 





- 


value 
106 or 74 if ‘frre’ an 


Acdress 
37151 
vatue 

110 or 78 tf ‘fire’ on 





pore e 


Address 
37151 
value 
Address 122 or 90 if ‘fire’ on 
B75) 


Address 
37152 
value — 
102 or 70 if ‘fire’ on Prriiracs 
37151 


value 
118 or 86 if ‘fire’ on 











Address 
37152 


value 
247 or 119 if ‘fire’ on 








Tha VIC 20 Joystick. 
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RAM, remembering of course that 2 com- 
plete set will take up 4K in the memory. 

Most computer games use re-defined 
characters tocreate the special symbols and 
objects such as those used in Cammo- 
dore’s Alien Invaders or Tank Command or 
Air Sea Battle, etc. Re-defined characters 
could also be used though to make musical 
notes or the characters for foreign languages 
or scientific symbols etc. 

The video screen is stored in RAM 
focations 7680 for the top left-hand corner of 
the screen to 8186 for the bottom rignt-hand 
comer. The position of this RAM will move if 
more RAM is added to the ViC20. if there is 
more than 8K of RAM then the addresses 
change to 4096 to 4602. 

Similarly the colour addresses for the 
screen dispiay start at address 38400 for the 
top Jeft-hand corner and go to 38906 for the 
bottom right-hand corner. The values stored 
in these addresses set the coiour of the 
character displayed on the screen in each 
position. Again the addresses move if there 
is more than 8K of RAM fitted. The new 
addresses are 37888 to 38394. tn the Colour 
Demonstration program shown tn the panel, 
remember to change the addresses if you 
have more than 8K of RAM. 

The VIC chip has many more functions, 
but we have quickly covered here some of 
the more useful ones. 


The ViC20 Joystick 


The VIC20 has provision fora joystick and 
this can be used in games or simulation 
Programs. Inside the joystick are five 
switches. Four switches are for joystick 
movement and one is the ‘fire’ button. When 
the joystick is in a diagonal position, two of 
the four movement switches will be closed 
and this sets a particular value in the VIC20. 
These joystick position values are stored in 
addresses 37151 and 37152 as showninthe 
diagram. 

The vaiue in address 37151 changes 
when the joystick is moved to close the 
switches for up, down and teft and it also 
changes when the fire button is pressed. tf 
the joystick is central and therefore no 
switch is closed then the vaiue in 3715] is 
set to 126. This changes to 94 if the fire 
button is pressed. if the joystick is moved to 
close the ‘up’ switch, the value changes to 
122 or to 90 if the fire button is pressed and 
so on as shown in the diagram. 

The fourth stick switch changes the value 
in location 37152, but this address is also 
used for keyboard scanning. To make this 
location ‘see’ the joystick, you have to POKE 
127 at address 37154, not forgetting to 
return it to 255 when you want keyboard 
scanning to resume. Once 37154 is set to 
127, location 37152 will contain the vaiue 
247 when the joystick right switch is open 
and 119 when the switch is closed, Clearly 
your program will need to contain a short 
algorithm to detect when the top right 
diagonal is called i.e. when top and right 
switches are closed, or when the bottom 
right diagonal is called. A short joystick 
demonstration program is shown in the 
panel. 


The Actual Equipment 


Here's a brief technical description of the 
computer itself and all the add-ons avail- 
able at the moment. 


The VIC20 Colour Computer 
Specification 

5K RAM expandable up to 29K (a further 
3K could be added, but this would not be 
addressable from BASIC}. 

RS232C interface capability. 
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8 border colours, 16 screen colours 
which can be mixed. 

8 screen character colours generated 
directly from the keyboard. 

3 audible tone generators, each of 3 
octaves. 

A white noise generator for sound effects. 

22 characters wide by 23 lines deep 
screen display. + 

88 character program line length. 

64 ASCH character set, upper and tower 
case alphabetics plus numerics. 

Full PET-type graphics character set 
generated directly from the keyboard. 

High resolution graphics capability either 
directly from defined keyboard characters or 
via a high resolution graphics cartridge. 

176 x 158 pixels (27,808 in total) maxi- 
mum resolution. 

8 programmable special functions 
accessed via 4 special function keyboard 
keys. 

Automatic repeat on space bar, insert, 
delete and cursor control keys {other keys 
can be programmed to repeat). 

The console comes complete with a 
power pack and modulator and the neces- 
Sary connecting leads and a users’ hand- 
book. 

Order As AF47B (VIC20 Colour Computer). 
Price £199.99 
VIC C2N Cassette Unit 

This cassette unit plugs directly into the 
computer console and may be used fo store 
your programs. it can also be used to run 
pre-recorded programs on cassette such as 
Commodore’s ‘Teach Yourself Program- 


ming.’ 

Order As AF48C (VIC20 Cassette C2N) 
Price £44.95 

VIC Printer 


A tractor-feed 80 character-per-line, 30 
characters-per-second printer that plugs 
directly into the VIC20 console or into the 
disk drive if that is in use. 

Order As AF49D (VIC20 Printer) 


Price £230.00 

VIC Disk Drive 
A disk drive that plugs directly into the 

VIC20 console. The drive may be used with 
standard single-sided, single density 5% 
inch floppy disks and about 170K bytes of 
storage is available. 
Order As AFSOE (VIC20 Disk Drive) 

Price £396.00 
Add-on RAM Cartridges 


Any one of these add-on cartridges will plug 
directly into the VIC20 console. However, ifa 
plug-in ROM cartridge is used, the memory 
would have to be removed. If you wish to use 
more than one RAM cartridge or you want to 
keep the RAM connected when running 


games, then you will need the Memory 

Expansion Board described below. The add- 

on RAM is available in three sizes. 

Order As AF5S1F (ViC 3K RAM) Price £29.95 
AF52G (VIC 8K RAM) Price £44.95 
AF53H (VIC 16K RAM) Price £74.95 


VIC20 Memory Locations 
- © to 1023 Working storage RAM (1%) 
1624 te 4095 Expansion RAM GK} 
4096 to 7679 User RAM (3.54) 
FEBS to 8191 Screen RAM (0.5K) 

8192 to 16383 Expansion RAM/ROM (8) 
16384 to 24675 Expansion RAM/ROM (3K) 
24576 to 32767 fxpansion RAM/ROM (8K) 
32768 to-36863 Character ROM (4K) 
36864 to 37135 VIC address (0.27K) 
37136 to-37887 1/0 1 (073K) 

37888 to 38911 Colour RAM (1K) 
38912 w 39935 1/0 2 (LK) 

29936 ts 40959 {1/0 3 (1K) - 
40969 le 49153 Expansion ROM (8K) 
49152 to. 57343 BASIC ROM (BK) 
57344 -t0 65535 Kernal ROM (8K) 


Memory Expansion Board 


This board plugs directly into the ViC20 
console and has four input sockets. Up to 
four of the following items can be connected: 
3K RAM, 8K RAM, 16K RAM, program 
cartridges, or any IEEE devices such as 
PET/CBM peripherals. 

Order As AF54J (VIC Memory Expansion) 
Price £125.95 


Joysticks and Paddles 


A pair of paddles or one joystick may be 
connected directly to the VIC20 console. (An 
expander will be available soon to allow two 
joysticks to be connected, however all the 
programs available at the moment that use 
joysticks, require only one). Most of the 
game cartridges require joysticks, except 
Super Slot where paddles are required. 
Order As AC53H (Single Game Joystick) 


Price £7.50 
AC37S (Pair of Joysticks) 
Price £13.95 
AC45Y (Le Stick) Price £24.95 
AC30H (Pair of Paddles) 
Price £13.95 


Programming Aid Cartridges 


Three plug-in cartridges for the pro- 
grammer. Super Expander contains 3K of 
RAM and enabies high resolution graphics 
up to 176 x 158 pixels to be obtained. 
Programmers Aid contains additional com- 
mands, function key programming and 
much more. The third cartridge is a machine 
code monitor. 


AC55K (Programmers Aid) 
Price £34.95 
AC56L (Machine Code Monitor) 
Price £34.95 


Introduction to BASIC 


Two program cassettes with documen- 
tation to hetp you learn BASIC on the VIC. 
Order As AC57™M (Intro to BASIC Part 1) 

Price £14.95 
AC58N (intro To BASIC Part 2) 
Price £14.95 


Game Programs 


The following game programs are avail- 
able on cartridge except for Blitz which is on 
cassette. 

Order As AC59P (VIC Avenger Game) 

Price £19.95 
AC60Q (VIC Star Battle Game) 

Price £19.95 
ACG1R {VIC Super Slot Game) 

Price £19.95 
ACG2S (VIC Jelly Monsters Game) 

Price £19.95 
AC63T (VIC Alien Game) 

Price £19.95 
ACG4U (VIC Super Lander Game) 

Price £19.95 
ACE65V (VIC Road Race Game) 

Price £19.95 
AC66W (VIC Rat Race Game) 

Price £19.95 
AC67X (VIC Blitz Game) 

Price £4.99 


Books About VIC 


Three books are available to help you 
really get to know the VIC computer. 
Order As WA31J (Learn Programming On 

The ViC) Price £2.50NV 
WA32K (VIC Revealed) 

Price £11.50NV 
WA33L (VIC Programmers Refer- 
ence Guide) Price £16.50NV 


The Future 


In our next issue we shall be giving more 
detaiis about the VIC software. Lots more 
software wiil become available later this 
year. Game programs to be released include 
Sargon II, Chess, Pinball, Cosmic Jailbreak, 
Omega Race and Gorf. Adventure programs 
coming soon include Adventure Land, Trea- 
sure Island, Mission Impossible, Voodoo 
Castle and The Count. Business programs to 
be released are Simplicalc — a simplified 
version of Visicalc, Stock Control, File — a 
data-base handling program, and Letter 
Writer — a word processor. Also during this 
year 10 or 11 programs are being released 





NEW ITEMS USED IN PROJECTS IN THIS MAGAZINE 


GA65V Sequencer PSU PCB 
GA71N Stereo Amp PCB 

GA78K Stereo Amp Switchboard 
GA81C Channel/PSU PCB 
GA82D Extra Channel PCB 
GA83E 2X81 Keyboard PCB 
GA84F Remote Data Latch PCB 
GA85G Data Encoder PCB 
GA86T Data Decoder PCB 
GA87U Infra-red Transmitter PCB 
GA8BV Infra-red Receiver PCB 
GA89W 27MHz Transmitter PCB 
LW66W Sequencer Kit 

LW71N Stereo Amp Kit 

LW72P ZX81 Keyboard Kit 
LW73Q RTX3 Doppier Kit 
LW74R Channel/PSU Kit 

LW75S Extra Channel Kit 
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Order As AC54) (Super Expander) on specific subjects to help with O-level and 
Price £34.95 CSE revision. a 
Price £1.35 
Price £4.60 QY17T 2716/M3 Price £14.95 
Price 55p RK25C Stereo Amp Heatsink Price £1.25 
Price £1.85 RK26D Axial 4700uF 40V¥ Price £1.40 
Price £1.35 RK27E Adaptor L Price 60p 
Price £2.95 RK28F RA Flexiconnector 5-way Price 20p 
Price £2.10 RK29G RA Flexiconnector 8-way Price 25p 
Price £2.49 RK30H Flexicable 7-way Price 54p 
Price £2.45 RK31J Flexicable 10-way Price 65p 
Price £1.25 RK32K Sequencer Key Print Price 65p 
Price £1.25 XH58N ZX81 Key Print Price 25p 
Price £1.50 XG15R Stereo Amp Chassis Price £5.95 
Price £125.00 | XG16S Stereo Amp Woodwork Price £6.25 
Price £49.95 XG17T ZX81 Keyboard Case Price £4.95 
Price £19.95 YQ56L Sequencer PCB Price £4.75 
Price £39.95 YQ57M Sequencer Display PCB Price £1.65 
Price £13.95 YQ58N Sequencer Keyboard PCB Price £2.35 
Price £4.50 YQO59P - Sequencer Interface PCB Price £2.10 
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REMOTE CONTROL 


for Digital Multi-Train Controller by Robert Kirsch 


* Infra-red, radio and wire remote control systems described 
* Any 4 locomotives controlled simultaneously 

from remote controller 
eas 


on model railway projects des- 

cribes the addition of remote 
control facilities to the train controller 
described in the previous issue. This 
addition enables any or all of the four 
control boards to be cammanded by an 
8-bit digital input either from the 
remote controller or a computer. The 
data for each controller is latched and 
thus one train can be set running and 
the command changed to another con- 
troller to enable up to four trains to be 
controlled simultaneously by the exter- 
nal input. Figure 1 shows the block 
schematic diagram of the remote con- 
trol system. 


Additions To Control 
Board Circuit 


Figure 2 shows the complete circuit 
of the control board with the extra parts 
added. As described previously, the 
board works by allowing a group of TS 
pulses to be sent to the 6 commen lines 
depending on the direction and train to 
be controlled. The length of this group 
of pulses determines the speed of the 
train; thus with no pulses the train is 
stationary and with a full ten pulses per 
group, the train is at maximum speed. 
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A i he second in this series of articles 


: ye C te 
— Loh uy = 
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— 3: hy ae x 


In the focal mode, the number of 
pulses in the group is set by selecting 
one of the ten outputs from the 4017 
decade counter (/C1) and using this to 
trip the output gate after the appro- 
priate number of pulses have been 
sent. The same applies in the remote 
mode, except that in this case the 








“Ft 





output gate is tripped when the output 
from the binary counter (IC101) is the 
same as the 4-bit input from the 
external source. This is detected by the 
4-bit magnitude comparator (C102), 
The direction in travel in the remote 
mode is controtied by simply gating the 
TS pulses fed to the appropriate line 
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Figure 1. Block schematic showing all aptions. 
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Figure 2a. Circult diagram of complete Control board. 
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Interior view of controller with Data Latch board fitted. 

















Figure 2b. Component iayout of Control board. 


under contro! of the fifth bit of external 
data. 


Remote Data 
Latch Board 


The data for each of the four contra! 
boards is stored by one of the four 
latches (IC1 to 4); see Figure 3. The 
contro! board to be commanded ts 
selected by the conditions applied to 
the input lines B5 and B6, and this is 
decoded by !C5 andthe diodes D2 to D9 
allowing the TS pulse to clock only the 
required latch. 

The eighth bit of the contro! word 
may be used for any function required, 
but we have shown it connected to the 
power reset circuit. This requires an 
cutput only when the button on the 
remote controller is pressed, so no 
latch is needed. 


Remote Control Data 
Encoder Board 


This board enables any one of the 
four control boards to be selected and 
the speed and direction of the train 
selected by that board to be controlled. 


ies 
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Figure 3a. Circuit diagram of Latch board. 
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Figure 3b. Component layout of Latch board. 
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The information its turned into a serial 
8-bit word and may be transmitted by 
radio, wire or infra-red link to the 
decoder at the train controller. 

The serial data sent consists of one 
long sync pulse followed by eight pulses 
whose length is determined by whether 
the bitis at‘l' or ‘0’. Ashort pulse is sent 
for 0 and a longer pulse for 1, but a gap 
is always left between bits to enable the 
counter in the decoder to step to the 
next pit. 

All the pulses used in the encoder 
are derived from IC (Figure 4) whose 
mark/space ratio is set to give the 
critical ‘on’ period for data ‘1’ trans- 
missions. The output of this IC is fed to 
the decade counter (IC2) which serves 
two functions, The first is to select each 
one of the eight gates (IC3 and IC4) in 
their correct sequence and at the last 
two counts, send the sync pulse. The 
second function of IC2 is to provide 
sequential pulses to the speed cantrol 
in decimat form at the same time as the 
binary counter (IC7) is counting up in 
binary. 

When the dectmal count reaches 
the selected speed, the binary data is 
clocked into the tatch (IC6). The data 
heid in this latch is sent at the appro- 
priate time during the serial word's 
transmission. A simple diode encoder 
turns the infarmatian from the control- 
ter selector into the required two bits to 
be transmitted. Sync pulses and inter- 
word gaps are inserted by the gates 
(tC8) and the output is fed to the emitter 
follower (TR1). 
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Figure 4b. Component layout of Encoder board. 
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Figure Sa. Circuit diagram of Decoder board. 
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Figure 5b, Component layout of Decoder board. 
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Data Decoder board. 
Remote Control Data 
Decoder Board 


The function of this board ts to turn 
the serial information received from the 
encoder into a parallel 8-bit word. The 
system must check that the data 
received is correct and reject false 
signals caused by interference. This is 
done by comparing the data received in 








one word with the data received in the 
next word and clocking this data into 
the output latch only if both words are 
the same. A detector also monitors the 
output of the counter and if these 
pulses are not of the correct timing, the 
output latches are inhibited and no data 
transfer can occur. 

The incoming signal is first buffered 


and amplified by TR1 (Figure 5) and 














Bo1o9C 
BSX260 





BC2t2L 





then squared and inverted by the 
Schmitt trigger (1C1A). At this point, the 
signal should be the same as that 
leaving the remote encoder. 

The signal is now split into three 
paths. The first is via!C1 B and C which 
forms a sync detecting unit, giving an 
output only after the incoming signal 
has remained at a high condition forthe 
appropriate sync period. This sync 
pulse is used to reset the binary counter 
IC3 after ithas completed its scan ofthe 
addressable latches. This binary coun- 
ter is stepped by every positive transi- 
tion of the input signal and its binary 
output is fed to the two addressable 
latches (1C4 and !C5); addressing each 
latch in the same sequence as the 
incoming bits of the serial signal. 

The second path that the input 
signa! can take is via C1. This produces 
a test pulse, a fixed time after each 
clocking pulse is received and this is 
used to enable the selected one of the 
two addressabie latches which are also 
being fed with incoming data. If the 
input is high at the time of the test 
pulse, a ‘l' is clocked into the addressed 
latch and if the input is jow, a ‘O' is 
clocked into the latch. 

Each of the two latches is selected 
alternatively every frame and they are 
controiled by dividing the sync pulse 
rate by two in iC2 and using this to 
inhibit one or other of the latches. At the 
end of every two frames only one of the 
latches is cleared back to al! low 
outputs. 

The two sets of eight outputs from 
both latches are compared by the 
exclusive-NOR gates (IC6 and {C7) and 
when both latches contain the same 
data they allow a pulse to clock the data 
into the two 4-bit output latches (IC& 
and IC9). This clock pulse is inhibited if 
the signal fail detection circuit sees an 
incorrect input pulse train. 


Data Link 


There are three methods of con- 
necting the hand-heid remote unit to 
the decoder located at the train control- 
ler. The simplest is to use a 2-wire cable 
which may be connected say, to several 
sockets located around the fayout, to 
enabie the remote unit te be plugged in 
wherever required. 

The second method is by way of a 
27MHz radio link and the third via an 
infra-red fink. 
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Figure 6a. Circuit diagram of 27MHz transmitter. 
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Figure 6b. Coll winding details for 27MHz transmitter. 
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27MHz Radio 
Data Link 


Transmitter 

The transmitter is 2 low-powered 
27MHz crystal-controiled circuit of 
fairly conventional design, TR1 forms 
an untuned crystal oscillator which 
runs all the time tnat the controller is in 
operation. The output of this oscifiator 
is fed to the base of TR2 which acts as 
an output amplifier and modulator. 
Incoming data is fed to the base of TR3 
whose emitter is connected to the 
emitter of TR2. Thus, when the data is 
low, TR2 is turned on and passes the rf 
Signal to its collector and the aerial 
circuit and when the data is high TR2 
and TR3 turn off and tittle or no rf is 
transmitted. 


Receiver 

This is built on a standard board 
designed for mode! contro! purposes. 
Due to the relatively short range re- 
quired for this application, the rf 
amplifier in the receiver is not used and 
is strapped out. This reduces the effect 
of high levels of external interference. 
The local oscillator is crystal controtled 
at 455kHz below the incaming rf fre- 
quency and fed to the mixer where it 
meets the incoming signal from the 
aerial tuned circuit L1. The 455kHz 
intermediate frequency is amplified 
and fed to the detector (D1) via two 
tuned circuits (IFT1 and IFT2). The 
signal at the output of the detector is 
fed via C16 to the data decoder and its 
DC level is used for controlling the 
receiver gain (agc). 
Licensing Requirements 

Please note that a licence is no 
longer required to transmit and receive 
signals in the 27MHz band being used 
for madel control. Since the radio link 
described here meets ail the require- 
ments for transmitters and receivers in 
this band, it is perfectly egal to use it 
without a licence. Indeed, a licence for 
this use is simply not available any 
more. 


Infra-Red Data Link 


Transmitter 

1C1 forms an oscillator running at 
about 30kHz with a very short, but high 
amplitude, pulsed output. This output 
is used to switch TR2 and thus pass 
high current pulses of about %A 
through the four infra-red emitting 
diodes (D2 to D5) for a very short 
period. These pulses are turned on and 
off by TR1 which is controlled by the 
data input from the encoder. 


Receiver 

The infra-red signal is received by 
the diodes D3 and D4 and the 30kHz 
modulated pulses are amptified byTR1 
and TR2. D1 and D2 form a detector 
and provide a signai relative to the 
modulation. This signal is amplified by 
TR3 and any 30kHz is filtered out by its 
feedback circuit. This signal now feeds 
TR4 which forms an inverter and output 
stage. 
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27MHz Transmitter board. 
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Figure 7a. Circuit diagram of 27MHz receiver. 


’ Construction 


Construct all boards referring to the 
board legend and the appropriate parts 
list, leaving the insertion of the IC's until 
last. Refer also to the special instruc- 
tions below. Add the extra parts to 
whichever of the contra! boards you 
wish to contro! remotely. 


Data Encoder Board 

On this board, the Veropins have to 
be inserted from the component side to 
aid wiring when the board is mounted in 


the box. Ensure that the two rotary 
switches are in the correct positions. $2 
is the switch withaut the click-stops. 


27MHz Transmitter 
Board 


This is a double-sided board with an 
earth-plane on the component side of 
the board. All the wires should be 
soldered on both sides of the board 
except where a clearance hole is 
provided for component leads on the 
earth plane side. Insert and glue the two 
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Figure 7b. Component layout of 27MHz receiver board. 





27MHz Receiver hoard. 


formers for L2 and L3 inte the board 
and wind the coils using 28swg 
enamelled copper wire referring to 
Figure 6B. 

Start the windings at points A and D 
and wind up the formers. When the 
windings are completed they should be 
fixed with cyanoacrylate adhesive and 
allowed to dry before setting up the 
transmitter, The aerial consists of a 
length of palladium wire about 45cm 
long connected to pins. 


27MHz Receiver 
Board 


Ensure correct positioning of the two 
if. transformers IFT1 and IFT2, and 
also the two chokes L2 and L3. The 
positive end of D1 is the end with the 
band. Note that R1 and C3 are not used 
in this application and are replaced 
with a link as shown in Figure 7B. An 
additional earth strap should be added 
under the board using a short length of 
tinned copper wire as shown in 
Figure 7C. 

Wind the coil L1 referring to Figure 
7D using 28swg enamelled copper 
wire. A length of tinned copper wire 
about 1.5cm long should be saidered to 
eacn end of R4 to form TP1 and TP2. 
The aerial is made from a length of 
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palladium wire about 45cm long con- 
nected to pin 1 on the receiver board. 

The crystals used in the transmitter 
and receiver must be a pair, though any 
colour will do. The crystal with the 
higher frequency is fitted in the trans- 
mitter. The receiver should be sited as 
far away from the layout as possible in 
order to reduce efectrical interference 
problems. 


Infra-red Receiver 


The positioning of the infra-red 
receiver diodes will affect the range of 
the system. They should be shielded 
from direct light both artificial and 
sunlight. A simple reflector behind the 
diodes and a lens system will improve 
the range. Nevertheless, a range of 
about 6 metres can be expected with na 
additions with the transmitter pointing 
directly at the receiver diodes. The 
receiver must be mounted in a metal 
box with the box cannected to OV, other- 
wise the very sensitive circuit will pick 
up radio interference. 


Setting-up 27MHz 
Transmitter & Receiver 


Transmitter 
Construct the rf monitor as shownin 
Figure 8a and connect to a suitable 
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Figure 7c. Addition of earth link to 27MHz 
receiver board. 
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Figure 7d. Coil winding details for 27MHz 
receiver. 
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Figure 8b. Meter connections for receiver 
alignment. 
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infra-red Transmitter board. a 
meter. Install the battery in the hand- * >< = , 
held controller and hold the aerial near Figure £@a. Circuit diagram of Infra-red recaiver, 


the wire attached to the monitor. When 


the transmit button is pressed, a 
reading should be obtained on the 
meter. Adjust L2 for maximum reading. 
Move the aerial away from the 
monttor wire unti! a reading is just 
present and adjust L3 for maximum 
reading. Keep moving the aerial further 
away until a peak setting is found at the 
greatest distance away from the moni- 
tor wire. The controller should be heid 
ina position as near as possible to that 
in which it will be used during the 
setting up of L3 to obtain maximum 
output under working conditions. 


Receiver 

Connect the receiver to the train 
controller and connect a suitable meter 
to TP1l and TP2 (Figure 8b) on the re- 
ceiver board. Temporarily short out the 
transmit push button on the hand-held 
unit in order ta provide a continuous 
transmitted signal. A reading should be 
obtained on the meter when the hand- 
held unit is brought near the receiver 
aerial. 

Move the transmitter away until the 
reading on the meter falls and then 
adjust Li, Tl and 72 in turn for 
24 
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Figure 10b. Component layout of inffe-red receiver board. 
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Infra-red Receiver board. 
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Interwiring diagram. 
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TRAIN REMOTE CONTROL 


maximum reading. Keep moving the 
hand-held unit further away and retun- 
ing the receiver until a maximum 
reading is obtained at the greatest 
distance. A good reading should be 
obtained with the transmitter at least 
7 metres away from the receiver. 
Disconnect the temporary link on the 
transmitter and the system should now 
be ready for use. 


Remote Control 
Operation 


Select the train or trains to be 
controlled on the train controller and 
switch the appropriate control boards 
to ‘Remote’. The contro! board to be 
commanded may now be selected on 
the remote unit. Press the transmit 
button and set the speed and direction 
of the train as required. Note that there 
is a short delay of about 1 second 
before the decoder decides a valid 
signal is being received, but after this 
initial delay al! information is trans- 
ferred immediately. 

The selected train may be left 
running and another controlied by first 
releasing the transmit button and then 
selecting the next train, pressing the 
transmit button and controlling the 
speed and direction of the new train. 


PARTS LIST OF ADDITIONS TO CONTROL 
BOARD FOR REMOTE CONTROL OR 


COMPUTER CONTROL (1) 


Resistors — ali 4¥¥ 5% carbon 
RLOT to 104 100k 


R105 4h7 

Sernicomdiuctors 

DAG! 1N4248 

C10) 40248€ 

102 2063BE 

Miscellaneous 

Sidi Sub-min tnygegle 2-poke 
Veropin 2141 


Note. Links ‘A’ and B' must be removed troev pcb: 


DATA LATCH PARTS LIST (2) 


Resustors — all “W SS carbox 


R19 to 12 10k 

R2 to & 22k 

R13 107 

Capacitors 

CH luf 100¥ pe ebectralytic 

ce LOuF 35¥ pe etectrotytic 

Semiconductors 

Ditws9 IN4148 

TR Boss 

Cl ws 40174BE 

5 401 06BE 

Misceflaneous 

SKI DIN socket S-pin. A 

SK2 DIN socket Spin B 
Remote date larch och 
Veropin 2141 
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This process can be repeated unti! ail 
four control boards are in use. 

In the event of the power protection 
circuit being tripped, it may be reset by 
first pressing the transmit button, then 
pressing the reset button on the hand- 
held unit. This facility may also be used 
as an emergency stop by releasing the 
transmit button before the reset button. 
The power will remain off until a new 
command is sent. Note that this condi- 
tion overrides the manual reset control 
on the train controller, but it may be 
reset from that end by turning the 
mains switch off for about 10 seconds 
before re-applying power. 

When using the 27MHz link it should 
be noted that there is a minimum 
distance of about 2 metres where the 
transmitter will overload the receiver 
and no data will be transferred. 


Computer Control 


The 8-bit digital input may be fed 
from any computer via a suitable inter- 
face unit. An interface for the ZX81 will 
be described in our next issue. If the 
binary word required to control the 
system is converted into decimal form, 
programming is accomplished as 
follows. 

The starting number for each of the 
four control boards is: 


0 for Contral Board 1 

32 for Control Board 2 

64 for Control Board 3 
and 96 for Control Board 4 

To control the forward speed of each 
board, add a number from 0 to 10 
inclusive to the starting number. Zerois 
minimum speed and 10 ts maximum 
speed. For the reverse direction, add 16 
to the starting number and then add a 
further 0 to 10 to control the speed. 

Power reset or ‘all stop’ may be 
accomplished by using the number 
128. Note that as each train ts con- 
trolled, the last data sent for that train is 
held in the associated latch, so to stop 
ali trains, it is necessary to enter the 
four numbers O, 32, 64 and 96. It does 
not matter in which direction the trains 
are travelling at the time the command 
is given, 

The inertia or speed-up and slow- 
down rate of each train may be written 
into the program by arranging for the 
time taken to step up from zero to the 
required speed and back to zero to be 
varied. By using the input ports, the 
train controller can be made to contro! 
the speed of the train dependent on its 
position on the layout. Future articles 
will describe suitable detectors and 
interfacing for this and computer con- 
trol of signals and points. 


27MHz DATA RECEIVER PARTS LIST (8) 


Resistors — all Ww SS carbon 


RI Net used 
R2 i5o# 5 
Sof — (Mi00K) R3 1k vO K) 
(MEK?) Ra 10k (MHLOKS 
= Pe ri (M330R) 
; (M33) 
(QLG0B} RI Sh 5 
aon iM5OK) 
(OW4s 13) Capacitors 
Ch a8 ceraraic (Wx4sey 
Le t2p? ceramic WK4 
« (FHiO4C) 63 Not used Speed 
on (FLZIX) C49 TdF 16¥ tantalum 2 of (WWEBY) 
£8,.6 TRE ceramic 2 off {(WXSSY? 
7,812.15 LOONF dine cerarnuc 4 off (P¥030) 
cio S7pF ceramic (4526) 
Ck! 100uF LOV oc eiectrolytic (FF LO 
073,14 iF snytar 2 of (WWISR) 
cis uF BSV tantalum OWW6OQ) 
ci7 43uF LOY tential (WwW ?5s> 
5 ott (MAOK 
Tot (Mea Sernonoucters 
(MIDDK) 1 CASI (QH72F) 
i TEASGSI (BLISQ) 
(FFB) Miscetianeous 
FOE ui Former 351 {LB47T} 
Dust core type 6 {LB42¥} 
Enameled chipper wire 2dewg (BL 39N) 
5 of (HSB) be Choke 33urH (WHa3eR) 
8730 iz Choke Imm (WH47B} 
(W730) Fit YROS. 11098 (HNA2Y} 
(C68) 12 ¥HCS1 1100 CHXA) 
xi : Crystat chee thansmutter) 
Ska Crysta} sockat ZHXBOQ) 
(HHaN) Balt SBA “Sin 2 at! (BFGE)) 
(HHBSC) Nut BBA 2 ott (BF IgV) 
i (GABAE} Washwr 884 2 att (BF23A) 
34 off {FLOIx) 27 MH receretr Och (YQ04E) 
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To make the function shown below. you wili require all the parts shown 
in the parts list indicated. 


Computer interface 
Wired remote control 
Infra-red remote control - 
Radio remote control 


Note that parts fist 1 will be required for each control board that you 
wish to modify. 


As there are so many possible different combinations of these parts, 
It is not possible to offer kits. 
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AQb4)) Mast Brekel Type Bo £12 25 HPL) Bart Bow 3?p 26D Book NB319 £5 98NY RQ75S Boch FT1028 £5 95NV 
Bw44x Mast Bracket Type 14 1465 long HP11 Batt Bax 45p RA28> Book NB2028 £15 25NV Page 29 ROT4R Book FT780 oaP 
Bwasy Lot Bache EMO £2.65 4P2 Batt Bos 790 RLOS) Book NBO77 G0P : ; RLLIM Book NBO8S Dis 
XOSSK Leseing 1ut Type 4 £985 AC Acaater 300 £445 7% Book BP61 £102NV  XWS7B Boos MM396 £219NV  RRIZN Boos N6236 oor 
AGSGL Lasting KE Type § £1595 AC Acsuie BR200 £475 — RB25C Book EP225 Pears adi see £2 O07 FIA Sook NB274 £4 40NV 
xC57™ Lawming 4! Type ? £14.30 AC Asapttr MVA3) £995 RWOJH Book BP57 €] 75NV -RL22Y_ Book NB136 £2 75NV 
XOSBN Lawhing at Type 9 £1150 TV Gear ire cap —= Ee RO30H Book NB353 £5 ¢ Si2eF Bao NB150 £10 2oNV 
SOP ti £3 95 attire eee = XW1JP Boe® NB4A29 £7 25NV 
ieee tent b 75 Batt 20 Page 26 XW52G Book 5P76 £205NV  B4a6q Brus BP214 £1 05NV 
ak : Saget I ah # iy RK&9D Book BP217 ooP 
x ah Meee £742 RR21X Book NB&79 £4 15NV 3Q71N Book FT905 ooP 73Q Bees 13879 - 
xQ625 Mee G £1505 REAPS Preterell Apps Book £4 ISNY BN acy Bou BPelS ooP Race Beox NB237 £4 35N¥ 
EY bate Bee RUM pe Beer OCT 82 SOB Bose FT926 fs 0svvm XW36P BP6o £1 95Ny 
; 4 : AG re 
eck MeO URIEPTeicas 8 XW34M Bock BP6? £205NV WGOOA Boot FT1021 Ragan =. "Cae. ome Boe ee 
*BWA7B how Sume As Bi d54 BOOKS Xw625 Geek BPEZ £2 26NV Re Se Ge, aoe ea ra 
*BWSBC Now Same As Bw464 XW775 Boos Frills £4 958V 0 WIGH Boxe FT1I74 d's 
*BW290 Mastheto UPISOO/V £1095 pape 23 RROID Berk 8E201 SS G5Ny xWoee. BooreTtOs1 tegeny Page 33 
7 - Z7E Book ” 2: ‘! & 
R27E Bode NB14) & av Boe NBZ29 £420NV -SLA6A_ Book HOEBI e1esny her proncaee, Pea 
Page 18 RHe4U Bots NBOS/ £2 BONY “W28F Book FTB4] £535%V — LWi29G Boos BPS? £) SON 
*3)) Beek NBis? £4 35NV RFOSK Bouk BP227 £1 75NV WT. Boe FT128} £6 25NV i Hi 
eBWSOE Power Ulvt FU1240 £1465 255 ecm NB}S2 £2 56NY @RICL Back NB230.. €s15Ny —-*873Q RQ45Q Book NB530 £4 35NV 
xe xtra S@ att £14450 aaoaa Book BPS) DIS XWBSW Book AG437 £3 B5AY AWBSG Book AGSIO £6 65NY¥ 
AG csBonet Bain £15.80 “ 3 RRIIM Book NB231 £4 1SNV RR1EQ Bock NB236 £4 650V 
RVWIGP Mumpen a0. — RQ22Y wa beled a ery RROSE Gow NB203 £3550 Page 30 4F13P Book NB244) £4 55NV 
BWSlF Diblemtr U Bap SO ae ee XW5OX Book AGE75 £3958V Roce Bade NROTL ea9swy 28836 Book AGSI2 £5 FNV 
BW52G Splitter CS100 £8.95 Bi) eae ones = RH17T Book BP23 9SpNV FOOA NBS fF aany  REISR «Beck NBZ252 £1) 250¥ 
Byast & os * Boos M659 £1 ONY ue ae Bank 5 SNY RELIES Book NB253 £11 25NV 
53H Sphtter SBZ 13 WIEN Beak NB3S6 £4 ONY 28F Book BP48 E1GON¥ = swasT Bost AGS71 OCT az 165 Boo 3 
HX ABragl Splitter SBLL £3. 20 a 29G Book BPS9 E1G5NV BROS «Boe NBZO4 oS 36P Book BPS1 £1 45NV 
¥Q238  Spltler CS200 £445 RH6Sy Honk Neoat £3 S0NV 67% Book BPEO E225NV —xWwS4)  Bece NB439 E300N¥ = PRIES Bock NB262 £4 45NV 
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1981 YAT 
Catalogue inciusive 
Page No. PRICE 
RQO79L Book TH46 £4 BSN 
AWS5K Book AGEI5 £5 rents 
KWEBY Goom BPEL £2 D6 
XWOIX Boga NB3O1 3 550V 
XW40T Book BP74 co Bay 
RQ7ER Hook FT503 oP 
Page 34 
RH38R Boon BP205 £1, 1504 
RROLB Book NSISh £i2 35N¥ 

36M Boot NB359 £4 19N¥ 

22¥ Book HD942 £5 25Ny¥ 
AH26D Boek BPI3 £1 75NV 
ROTH Bok GP38 gOpay 
AQ37S Booe BP54 £1 é5Nv 
XWISD Book FT HBS £6 460 
RQ3ER Book RBI59 £4 35NV 
4433L Beow BP66 £2 OSAY 
XW45Y Book SF72 £1 95N¥ 
ROGBI Boek Sybex L4 wield 
Xw25C Beok NB414 £3 GSNY 
XatiU Book 1TN) £5 2a4¥ 
RQ4GT Book HD674 £9 74NV 
1B Book Sybe» C201 £12 75NV 
XW14Q Book MNGDd ES 75NV 

OOA Book Sybex C200 £8 1SNY 

126 Book Sybex ME £7 76N¥ 
Page 35 
RQ13P Book Sybex M)] £11,350 
mia Book Syoen M12 ooP 

BG Book Fr1a70 £7 Ebny 

O20 Book Sybex C207 £14 2BAV 
RQSSD M6800 Applications oP 

450 BOBS Systems Manual bis 

545 780 Data £3 45NV 

65¥ Gook BF78 £2 OSNY 
XWISR Gook HDB13 £3.75N¥ 
ROG2S Henk R3... DIS 

os Boor Ri. EB OSNY 
ROGIR Book R2 £5 958 
4X Book HO76! £9 10N¥ 
XWS7M Book HBL?7 £6 SSN 
XWISW Book HD166 £7 7SN¥ 
MWO3D Book FIH74 oaP 
XW79L Book C3X) £12 45NVv 
MW80B Book C202 £1) 954¥ 
MWBIC Book D402 £10 25NV 
RQSEL M6EOD Programming .. Ors 
Page 36 
XW7OM Book M3 £12 75NV 
16S Bonk Sybre M14 COP 
i Book Sybex 2 £9 24NV 
4fA 8080 Assermbir Manual DIS 
f9R Book #7 £12 7ENY 
15R Book Sypex M13 £6.95N¥ 
07H Book Sybex L: Ds 
ROLIM Book Sybex L? oaP 
RUIOL Book Sybec L6 OOP 
ROOIK Book Sybex L4 SOP 
RLION Sook ee 18 £5 GSNV 
XW7IN Book Mt 413 25NY 
XW72P Book C280 £13 59N4e 

171 Book Sybex M15 £7 G3NV 
XW?8K Book C28] £1) 7ONY 
XW5BN Book NB415 £4 59NV 

at Book NBS23 £6 6ONV 
MW16S Book FTO52 £6 9SNV 
XW49D Book MM304 £3 3SNY¥ 
KWSOE Rook MMZ86 £5 5ONV 
ALS5Y Book HD106 £19 454" 
Page 37 
RQAPY HDABS £9 sany 
XWOSE Book FTIOSS £3 BSNY 
xWa2Y Book HO115 £5 25NV 
ie Book HD&S2 £6 BONY 
sW248 Book HD124 £7 654 
XWS9P Book H0184 £9 950 
XW60Q Book HD762 £9 Bay 
XW94C Book FTIO9§ £3 96N¥ 

4u Book Sybex P10 prs 

RL4BC Sook HD112 £6 FON 

Q63T Book RS. oop 
RQ2Z1X Book Sybex RE £6 92NV 
¥W49C Book RG. £6 BAN 
RLA7B Book HO109 £7 4Sy 
XWIBU Book HD170 . £5 48 
XWOSF Boo* FTIO35 £6 25NV 
KW75S Book FFIOGZ o6 25Nv 
RW61R Book HD160 £5 BONY 
XW234 Book HD155 £14 75NV 
RL375 Book Sybex LO os 
Xw820 Rook G4O2 £11 35NV 
BOXES 
Page 38 
LHS6L = Protting Box Min. 13p 
LMS7M Potting Box Small 19p 
LHSEN = Pottng Box Mecium 25D 
LHSOP Potting Box Large 780 
LFOIB Box PBI White £145 
LM14Q Box PHi Grey TEMP 
LH2gW ABS Boa MAl #119 
LH23X AGS Box MB2 £120 
LH22Y ABS Box MB3 £145 
LH?3A ABS Box MBA £325 
WYOID ABS Bow 2002 £15 
LH609 ABS Bor 2005 £160 
LH6IR ABS Box 2005 £1.90 
LHS25 ABS Box 2006 mn £3 35 
LHS&3T ABS Console M1005 E249 
LHé4U ABS Cormsole M1006 £390 
LH6SN ABS Console 46005 £2 78 
LHEEG® ABS Console M6006 £355 
LH67x ABS Console M6007 £4.95 
Page 39 
LHEAY ABS Console M8005. £454 
LHGGA ABS Consate M8007 £6.84 
WYOOA Metal Panel 6. ¥4003 £1.50 
WYO18 Metal Fane! Ba M4006 £1.85 
WYOZC Metal Panet Be M&GO5 £2.65 
YAT2P  Peb Guide Adantor 18p 
LHOSK Foot Sw Box €3.95m 
LFG3D «Ber PBQOL £1.85 
Page 41 
Herd Tett Leg Senait £125 
HO568 Tit Leg Medium £122 





1981 
Catalogue 
Page No. 


HO473 


(H915 
LLOOA 
LLOLG 
LLOZE 
LLOso 
LLOAE 


Tilt Leg Large 
¥erobea 10), 
Verobax 102 


Yerobox 103 
¥erobo: 105 
Yeraboa 105 
Vercbar 106. 
Verchox 107 


Yerohax 203 
Merobox 202 
Verobax 203 
Verobos 21] 
Veronax 212 


Varahox 213 
Yerobor 214 
Veroten 215 
Yerobox 216 
Verobos 217 


Verobox 221 
Verotox 222 
Verobox 223 
Yerobaa 301 
Verobox 302 


Verovax 303 
Verobon 305 
Yerobox 401 
Verocase 501 
Werocase 502 


Yerobox 503 
Flip Tep Box 601 Bik 
Flip Top Bar 602 Blk 
¥erotor 701 
Verobex 702 


Verobox 704 
¥erobox 705 
Verchou 707 
Yerobos 708 
Verobax 713 


Yerahox 7146 
Yerobox 719 


Bos AB1O 
Box ABIT 


Bor ABEZ 


Bin ABZ8 

Bor AB31 
Chassis AC64 
Chassis ACB 
Case WEI Vinyl 


Case WB2 Viriyi 
Case WB3 vinyl 
Case WB4 Yiny! 
Case HBS Vitty 
Case WB Yiny! 


Case WR? Vinyl 
Case TP] Teak 
Case TP2 Tesh 
Case TP3 Teak 
Case TPS Teak 


Case 1PS Tess. 


Box OCM5005 
Box BCOMS006 
G-Range 24 
G Range 3G 
G-Range 48 


Page 43 


KY61R 
XYG2S 
XY62T 
RGU 
XY66¥ 


XY6GN 


X¥58N 
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Centunon DX! 
Centunon DX2 
Centunon DX3 
Centurion Wx? 
Centunan WKS. 


Centurvon DXG 
Cemturion DXS 
Centunon DX6 
Centunan WX) 
Centunon Wk2 


Cemurion EXJH 
Cemtunon EX2H 
Canturion EX3H 
Centurion EX4H 
Conssie 103 


Console 108 


Biue Case 227. 
Slua Case 230 
Biue Case 235 
Blue Case 209 
Blue Case 212 


Biue Case 23] 


Blue Case 226 
Biue Case 232 
Eluy Case 237 
Blue Cave 233 
Stue Case 238 
Wood End Case 625 
Wood-End Case 625 


Yfoad-End Case 645_. 


Wood End Case 926 
YWood-End Case 936 
Wood End Case 947 
Weod End Case 1425 
Wood End Case 1437 
Wood Erd Case 1449 
19 in Card Frame 
19 inch Frame Case 
3E Front Panet 

6E Fron Pane! . 

12§ Front Panel 

Z24E Front Panel 


Mod im: Cacd Gude 
Feet Cab 


VAT 


inchusiwe 
PRICE 


1981 VAT 
Catalegue inclagive 
Page PRICE 
FW3BR Stick on Feet lap 
PW39N HD Feet 10p 
HH23A Recess Pale &p 
YRS3H = Card Frame Brackets 5dp 
YRS6L Cara Frame Heal Sink £1 69 
EXS6E Castors . £275 
FROSF = Castor Cup a9p 

KY31) 0 Piano Legs £24 50 
Page 46 
FXOSG Coot Grille 35p 
FWw81C Hardie E4ip 
FWw82D HO Strap Handle £155 
FXO3G Inst Handle Plastic 59D 
FXSOA Inst Hanole Smait £268 
FXOLB inst Hance Large £275 
FxOZC Ferrule 31p 
LHOBJ Recess Handle 43p 
LHILM Heavy Duly Hansle £2593 
YLODF Flip Hanctie £435 
YXQOS «Cab Corners Smal 20p 
FXOGE Cab Corne: Large 12p 
FX94C Corser Two Soe 29p 
FX95D 0 Corner Three Side 36p 
HBAOW Flex hinge . Bp 
11248) Smali Hinge £155 
Page 47 
YLOGE = Lift off Hinge £1 95 
YL25C Lockable Catch £215 
YLO6G = Butterfly Catcn £479 
*XY17T Laminate Japan Teak £375 
=#%Y]8U Laminate Penang W/Nu £375 
XY1Q Laminate Aum Small. £159 
X¥ 20%" Laminate Atum Larger £2.11 
RYOOA Black Tygar dn £196 
RYOLB Black Fygan 22 1/2m. 98D 
RYOZC Brown Tygan 4-9 £196 
RYOZO Arown Tygan 22 1/2in 38 
RYO4E Covering Clath 50in £1 
RYOSF Covering Cloth Z51n 3p 
RYO6G Acoustic Wadding 65p 
CABLES 
Page 48 
BL775)  Wire-¥rap Bisck £85 
BE78K Wire Wrap Blue £185 
BIGL Wire Wrap Green £185 
Wore Wrap Natural bis 
BLBLC Wire Wraa Orange £185 
BL82D Wire Wrap Reet £195 
BLAZE Wire Wrap White £185 
BLSdF Wire. Wrap Yellow £185 
BLBSG Bel! Wire Back 50p 
Big6t Beil Wise Bue 50a 
El87U Bell Wire Brown Sop 
BLABY Bel! tere Green 50p 
BBY Bell Wire Grey 50p 
BLOOX Bell Win Orange 50p 
BLOIY = Bell Wire Pink 5Op 
F924 Bell Wire Rea 500 
BL93IB Bell Wire Voter 0p 
BL9C Bell Wire White 50p 
BL9$D Bell Were Yettow 50D 
BL46A L/C Wire Black £118 
8L47B  L/C Wire Blue £1 18 
BL4BS LC Wire Brown £118 
SL9B  L/C Wire Green £118 
BLSOE L/C Wire Grey £1 1é 
BLSIF L/C Wire Orange £118 
BL52G 1 /C Wre Pink £118 
BLS3H U/C Wire Red £118 
BL54) U/C Wire Violet £1.18 
Bi5Sk L/C Wire Write £118 
PAS6L  L/O Wire Yotlow £118 
BLGOA Aere 10M Black 3p 
GLOIB Wire 10M Blue 35p 
B102C Wire 10M Brown 35p 
BLOSD Wire 10M Green 35p 
ALOSE Wire 10M Grey 35p 
BLOSF Wire 10¥ Orange 35p 
BLO6G Wire 10M Pink 380 
BLO7H Wwe 10M Red 25p 
B08) Wire LOM Vater 35D 
BLOSK Wire 10K! Winte 33p 
BULGE Wire 10M Yellow 35p 
XL. Wire 110 £375 
YROOA Aico! Green/Red 34p 
¥ROIB Bicol Gren/ Yellow 340 
YRO2C Ace! Grey/Black 34p 
YRO3D Bice Grey/Btue 34D 
YROSE Bro’ Orarge/ Blech 4p 
YROSF ice Orange ‘Red dp 
YHGDG Bica! Pink/Black 24p 
YRO7H Gero! Purpie/Red 34p 
YROGJ Bicol Reo/Black Mp 
YROSK Biro! Aed/ Blue 34p 
YRIOL Bro Rea/ Brown Bp 
YRIIM B:c~ fed/Green 34p 
YRI2N Beco White Beck 34p 
YR13" Bicol Whilr/Red 34p 
¥R14Q Bicol Yellow/Black 34p 
TRISH Bicol YelloaGreen 34p 
YRIGS Bicol Yellows Ped 34p 
AR32r. Wire 3202 Bive* 17a 
XRAZL «Wire 3202 Blue l7p 
XRIGM Wire 3202 Brown lve 
XR3: Wire 3202 Green 7p 
XRS6% Wire 3262 Red 139 
XRA7S ue 3202 Vitute 17p 
ER3ER Wire 3202 Gen/Yihw l7p 
Page 49 
RRS7M HC ire Black 38p 
XRSSN HC Wite Green 38p 
XA59P BC Wire Red 38D 
XRA0T Extra Flan Black 16p 
RSI Estes Frex Blue 16p 
XRA3W Extra Files Grain l6p 
XR44x Extra Flex Rea lop 
XR45Y Extra Flea te"low 16p 
XR22Y EMT Wire 32p 
BLI1Y Strappe Wire léswe 82p 
BLIZN Strappg Wire 1S9wg 87. 
Bij3® Strappg Wire 2fhug 95.8 
Build Strappg Wire 22swe 940 
BLISR& = Strappe Wire 24ewg 9Gp 
BLi6S EC Wre 14 sug 7p 
BizdB EC Wire 16 <q 79p 
BizsC EL Wire 18 sag aBe 
BL26D EC Wre 20 sng 895 
BL27E  £C Wire 22 saa 939 
a2eF EC Wire 24 sag £102) 











1981 VAT 
Catalogue IncIUSive 
Page No. PRICE 
Biz9G EC Wire 26 s*g £1 07 
BUSSN EC Wire 28 swg £107 
BL40T EC Wire 20 svg £116 
Bislu EC Wire 32 seg £112 
BLa2¥ EC Wire 34 swe £116 
Baz EC Vine 38 sug £125 
BLasm EC Wire 35 swig £125 
nee EC Wire 40 swg £150 
Biol EC Wire 62 swe £14 
BL62$ EC Wire 44 swe £220 
BL63T EC Wire 49 swg. £495 
XR3Z9N Zip Wire lip 
XR60Q HD Loudspeaker Cable 36D 
YGORS Luz Speaker Leads. 859 
XRO6G Ribbn Cable 10 Way ip 
XRO7H = Ribbn Cable 70-Way £1 20 
RRES¥Y IDC Cable 12 Way £241 
Page SO 
XRO7E Twn Mains DS Black 28 
XROOA Tyr Marrs DS ehite lBp 
KR6LR Twin 64 Mans Ocargee 49D 
XR62S Twn 84 Mans Whee 49p 
XROLB fin Mans Black 35p 
XROZC Min Mains White 460 
XRO3D 6A Mans Hlack 560 
XAO4E GA Manns Wile 560 
KROSF GA Maas Grange 7Op 
XROSK HD Mawes Slack SSD 
XRIOW HD Mains Ante Bip 
XRLIM HD Mins Orange 30p 
XR24B Cotton Newnes. 94. 
BLTIN Stretchtiex 1A £1 08 
BL72P  Stretentle: 64 #595 
XR4BC 4 Core Mans £105 
Page 51 
XRS90 1} Orr TE Cable 43p 
XR50E 1 5mm TE Coble 48p 
XR5UF 2 Smm TE Cable 65p 
XR52G) Gmm TE Cab 175 
XR53H = trmm Tept &ECC Cb 69p 
XR15R Min Screwned 15p 
Xf12N Cable Singte Black igp 
ARI3P Cable Single Grey 159p 
qeiae Cabie Single While 19p 
XRIE Single Kec Cable 42p 
Page 52 
KRIBU Low Norse Send 400 
XRI9V = Low C Cable 55p 
XR63T UR6? RF Cable £1.93 
XRO8) Twin Mic Cable B2p 
XR20W  Lapped Pir 2p 
XR21% Cable Twin 23p 
AR23A Cable Quad 2Bp 
XR25C | Mult: Cove 4-Way Op 
Page 53 
XRZ6Q  Muit» Core 6-Way 65p 
KR27E Mult: Core 9 Way 86) 
XRQBE Muili-Care 15 Way £125 
KR46A Mull Cons 25 Way £1.34 
XRS4)  Multr Core 34 Way £231 
BH30M = Ser Strentix Bick £1.80 
BH31) Scr Strichfls Blue £180 
BH33L Ser Stents Psychotic DIS 
BHI4M Scr Strete nftex Red £1 80 
HCISD Twin Stretchiles £240 
XR30H Standard Co-Ay 48p 
XR29G Low Loss Co-&x. 50n 
¥R31J Bal Feecke 1$o 
YRIQY Marker AQ 3D 
YRQOW Wareer Al 9p 
YRZ1X Marker AZ op 
YROZY Marker AI op 
tR24R Marker AZ So 
YR248 Marker AS. Sp 
YRZ5C Marner AB Sn 
¥RZ6D Marker A? 3o 
YR27E Marker AB 9p 
YR238F Marker AD 9p 
YO23G Marker BD 10p 
YR30H Marker Bt lip 
YR31J Marker B2 9p 
YR32K Marker 83 10p 
YR33L Marker 84 109 
YR34M Marker BS 10: 
YR35Q Marker BS 106 
YR36P Marker B7 10p 
YR37S Marner BS 10p 
YRIBE Marker 89 10p 
YRI9N Marker CO Op 
YR&OT Marcer CL 1Gp 
YRAIU Marker C2 100 
YRG2¥ Marker C3 16p 
YR430 Marker C4 105 
YR48X = Marker C5. 16p 
YPASY Marker C6 10p 
RAGA Marker C7 ip 
YRé73 Marker CB 10p 
YRAGC Marker 09 10p 
Page 54 
Bre6T Heart Shenk CP 16 55p 
BF87U Heal Shrink CP 24 652 
BFS8¥ Heat Shoink CF 32 20p 
@FACW Heat Snenk CP 48 32p 
BF30x Heat Srrink CPO 349 
YRI7T Heat Sneina CP95, 5G 
YRI8U Heal Snenk CPL27 tli 
B.66W Hi Resist Seeve Blk 12p 
BLEQA Rt Resist Serve Grn 12p 
BL7OM Ht Sess! Seeve Sed 12p 
BHEOA Systotlex lem Black en 
BHO?E Systofiee 1mm Bive 6o 

Imm Green 6p 

imm Red 6p 
BHOAE Systoftes [mm White 6p 
Bregst Systottes lnm tekow 6p 
BHD6G Systo#ex 2mm Brack Sp 
BRO7H Systohex 2rem Bive 9p 
BROGi Systofex 2mm Green 9p 
BROSX = Systo%ex 2mm Red 9a 
BHIOL Systofiex 2mm Wl llp 
BHIIM Sysotles 2mm Yellow 9p 
BHi2N Systoties 4mm Bact ‘455 
BHJ3P Systcfiex mm Brue isp 
BI8Q Sysofex dmm Green 6p 
SHI5R Systofter 4mm Red 150 
BHi6S Systoties dmm White 1Sp 
BHI?T Systofiex mm Yrtinw 155 


1981 
Catalogue 
No. 


Page 


GH42y 
Baa 


BH3SN 
fxHaoy 
BHalU 


Systoflex Grnm Slack 
Systotlex 16m Black 


Lacing Cord 
Spirewrap 1/fin 
Spirawrap 1/4in 
Spvrawrap Le 2in 
Te Wrap 92 


Tie Wrap 140 
Te Wrap 186 
Cabw Te Base 
Satix 4 

Safix B 


Safuc 12 


Cabla P Op 3+ 1610 
Cable P Cho L/4in 
Cable 7 Clo 5/16in 
fable Cig 3/8 
Hiatt Rd 2 3¢4mm 


Hhatt Ret 31 /2mm 
Heart Bd deem 
Hatt Rd Smm 
Hiatt Rd Sem 
Hrett 4 7mm 
oat Rd tom 
Hiatt Rd Srim 
heat flat 4mm 
lat Flat Sri 
Hatt Flat 7mm 
Hiatt Piet Sn 
Hiatt Fiat 10mm 
Hiatt Fla) 14mm 


CAPACITORS 
Page 59 


WX 70K 
WK71N 
WK7er 
WX?73) 
WX? 


W753, 
WK76H 


WX 3P 
WA1SQ 
WXISK 


Ceram 18 
Cerame 22 
Ceramrc 27 
Ceramic 33 


i Ceramec 39 


Cerarec 47 
Ceramic 56 
Ceramic 68 
Ceramic 82 
Ceramc 10 


Ceram 12 
Ceramic 15 
Ceramic 1B 
Ceramnc 22 
Caramic 27 


Ceramic 33 
Corarmec 39 
Ceramc 47 
Ceram 56 
Ceramic 68 


Ceramic 82 
Ceramic 100 
Ceramic 120 
Ceramic 180 
Cemove 160 


Ceramic 220 
Ceramic 270 
Ceramic 230 
Ceramrc 390 
Cerarme 470, 


Catamic 560 
Cerannc 680 
Ceramic 820 
Ceramic 1000 
Coranve 1200 


Ceramic 1500 
Ceramic 1800 
Ceramic 2200 
Conernuc 2700 
Cetarmc 3300 


Ceramic 3900 
Ceranve 4700 
Ceram 10,000 
Corartuc 22. 000 
Monccap 0 O01uF 


MoMocap 0.0022uF 
Henccap 00087urF 
Menocap OO1UF 
Monocag 0 022ur 
Menocap 0047uF 


Monocap 6 lut 
Nemdrsc OOluF 
Minidisc 0 O47 uF 
Mirvdese 0 luF 
Minidisc 0 47uF 


Die OO1uF 
Dee 0022uF 
Dise DOI? uF 
Oise 0 luF 


HY Dise 1909 


Hv Orsc 2200 

HY Disc 4700 

HY Dise 10,000 
1000Y Disc 470fpF 
Fred Treo Cap 


Mica 2 2pF 
Mea 3 apr 
Meme Spr 

Mica JO0F 
Mica 18pF 


Mica 22pF 
Mica 2?pF 
Wea 230F 
Mica 39pF 
Wa 47 pr 
Mica Spr 
Mica GBBF 
Mica B2arF 
Mica 1G5pF 
Woe 120pF 





‘ica 820pF 


Wea 1O00pF 
Mica 1800p 
Mice 1800pF 


VAT 


inclusive 


PRICE 





1981 
Catalogue 
Page No 


WH28F Mica 2200p 
WHESG Mica 2700pF 


WX30h! Mica 26005F 
WX31) Mica 4700pF 
WAIZK Mica EBODpF 
WX3L Mica cope 
WKI6M “ea 10,000pF 


BX24B Pulystyrene 22 
Bx25C Polystyrere 33 
BX26D Polystyrene 47 
BX2Z7E Polystyrene 68 


QX26F Polystyrene 100 


BX29G Potyalyrene 150 . 
BX30H Polystyrene 220 
BX31)  Porystyrene 330 
QX3ZK Pilystyrene 470 
BX33L Polystyrene 540 


BX34M Polystyrene 68D 
Bx359 Polystyrene 1000 
BX36" Polystyrene 1500 
BA37S Polystyrene 2200 
BXZAR Potystyrene 3300 
BXION Polystyrene 3700 
BX407 Polystyrene SE00 
BX41U = Polystyrene 6800 
BX92A Putystyrene 10,000 
BX93B Polystyrene 22 000 


BXS4C Polystyrene 47 000 
BX95D Polystyrene 100.000 
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BGA 18 Pmysty 100 
BX47B 1% Polysty 150 
BX490 1% Potysty 220 
BXSOE 1% Potysty 271 
BXSIF 1% Pelysty 330 
BX52G 1% Polysty 390 
BX53H 1% Polysty 476 
BxX54) 1% Priysty 560 
% 756 


Bee ie poe 
[HL le Potysty 1000 


Bx62S 1% Polysty 3200 
Bx63T 1% Proysty 3900 
BAXSIU 1% Polysty 1700 
Ox65V 1% Potysty S600. 
BAGEW 1% Posty 6800 


Bx85G 1% Polysty 8200 
BX86T 1% Patyaty 10.080 
BX87U 1 Porwaty 22.000 
WW22Y Carbonate 0 001 
WW23A Casenate 0 0015 


WW2SB Cartenate 0 0022 
WW25C Carbonate 0 0033 
W26D Carbonate 6 247 
WW27E Carbonate 0 0068 
WW28F Carbonate 0 O08? 


WH29G Carbonate 0 C1. 
WW30H Carbooat 0012 
W313 Carpomate (C15 
WW32K Carbonate 0.018 
WW33L Carbonate 0.022 


WW34M Carhenets 0027 
WWI5Q Carthanate 0.032 
WW36P Caroonate 0.039 
WW37S Cerbenate 0 047 
WW2ER Carbonere 0.056 


WWI9N Carbonate 0 088 
WwW407 Carbonate 0 082 


WW21U Cerbeowlr 0 
WWS2V Cartenmte 0 12 
WW 3 Caroomem 015 


WW45X Carbonate 0 18 
'‘WWASY Cargomate 0 22 
WW46A Cartomate O27 
WW47H Carbarate 0 33 
WW48C Carbonate 0 39 
#W4S9D Carbonate 0.47 
WW5OE Carbonate 0 56 
WWSILF Carbonate 0 68 


¥W52G Carbonate 0 82_ 


WW53H Carbonate | 


BX70M Peyester OOluF 

BX71N Potyester 001SuF 
BX72P  Puryester 0 O22uF 
EBX73Q Polyester 0 033uF 
BX74R Polyester 0.037uF 


BX/5S Polyester 0. 068uF 
BX75H = Poryester O luF . 
BX77)  Potyester O LbuF 
BX78K = Polyester 0 22uF 
BX79L  Potyester 0 33uF 


BXBOB Polyester 0 47uF 
BXB1C Polyester 0 6BuF 


SXB2D Polyester LuF 
Bx83E Polyester 1 Suf 
BXBGF Polyester 2 2uF 
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WW15R Myer 0001 
Wr16S Mylar 00022 
WWI7T Mylar 00047 
WW1BL Mylar 001 

‘AWISY Mytar 0.022 


WW20W Mylar 0047 
WH2IX Mylar Gl. 
WWBEIE Mylar 6 22 
FFS3H iS Cap O OLuF 
FFS4s 18 Cap 0022uF 


FF55K 1S Cap 0 047uF 
FFS6L 1S Cap O iuF 
F557M 1S Can 0 22uF 
FEEBN I$ Cap O47UF 


BX27Y Mx DO O0luF 1800v 
BxXS2v Mz O00 O047.:F LOOOV 
Ooty 


BA43W Mx 0001} 


Bxs4x Ata DO O22uF 1O00¥ 
BXS5Y Ma D 0 047uF Ic00¥ 
BX67K M.D O luF 6COY 


BX63Y Ma DO tuF 1000¥ 
BX69A Mis 0 0 22uF 1OCGY 
Bx90X Ma 0 047uF 1000V 
BASLY Mix D 1 GuF 600¥ 


WwWS<) Tart 0 luF 35V 


WW55K Tant 0 15uF 35v 
WWSSL Fant 0 22uf 35¥ 
ww5?¥ Tant 034uF 35V 
WWSEN Tart 0 =7uF 35¥ - 
wWi¥S9P Tant 0 68uF 35y 


WwW609 Tart 1 OF 35V 
WwS1k Tani 1 SuF 35Y 
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Tant 2 2uF 35v 
Tant 3 3uF 35¥ 
Tant 4 Jue 1é¥ 


Tant 4 7uF 35V 
Tant & uF 16¥ 
Tant §.8uF 35V 
Tant 16uF 16V.. 
Yert 10uF 25V 


Tant 10uF 35V 
Tant 22uF 16V 
Tant 22uF 25¥ 
Tant 33uF 10¥ 
Tant 47uF 10¥ 


Tant 37uf 16¥ 


. Fant 100uF 3v 


Tant 100uF SOV 
Minelect O LLF SOV 
Minelect 0 47uF SOV _. 


Ninelect 1nF 50V 

Minelect 2 2uF SOV 
Mineiec; 4 7uF 25¥ 
Mine’ect 10uF 16V 
Minetect 10uF 25V 


Minetect 22uF 16¥ 
Menelect 47uF 16V_ 


PC Etect O47uF 1G0V 
PC Elect JuF 100V 
PC Elect 2 2uF 63 
PC Elect ¢ 7uF 63V 
PC Blect 10uF 35V 


PC Glect 10uF 63V 
PC Elect 22uF 16v 
PC lect 22uF 63V .. 
PC Beect S7uF 25¥ 
PC Elect 47uF 63¥ 


PC Elect 100uf 10V 
PC Elect 100uF 254 
PC Elect 100uF 63¥ 
PC Elect 220uF 16¥ 
PC Elect 220uF 63¥ 


PC Elect 470uF 16V 
PC Elect 470uF 25V 
PC Elvct 470uF 63 
PC Elect 1000uF 16¥ 
PC Erect 1000uF 25¥ 


PC Zlect 2200uF l6¥ 
Axial 067uF 2504 
Ania! \uF 63¥ 

Anal kuF 450V.. 
Asa ) SuF 63¥ 


Anal 2 2uF &3¥ 

Anal 2 2uF 4504 
Asial 3 SuF 63V .. 
Asial 47uF Gav. 
Amai 4 7uF 350V 


Awal 6 8uF 40¥ 
Anal 6 8uF 63V 
Awaji 10uF 25V 
Aural 10uF 63V 
Awa! 1OUF 100¥ 


Anal l0uF 450V 
Anal 15uF 16V 
Anat 15uF 40¥ 
Aual 15uF 634 
Asal 22uF 10V, 


Auat 22uF 25V 
Ana’ 22uF 63V 
Atal 22uF 100¥ 
Axia 22uF 450¥ 
Axi! 33uF 6 3V 


Ana! 33uF 16V 
Ana! 33uf 40¥ 
Anal 47uF 4¥ 

Axal 47uF 10V 
Asia 47uF 25¥ 


Anal 47uF 40V 
Avra! S7uF 63Y 
Asal 87uF 100¥ . 
Anal 47uF 3507 
Asal 68uF 6 3Y 


Anal uF 16V 

Ast! 1COuF 6 3V 
Anal 100uF !O¥. 
Anai 100uF 25¥ 
Awa! 100uF 40¥ 


Ania! LOuUF 63 
Axial 10QuF 100¥ 
Ana! 1Q0uF 250V 
Axial 150uF 6.3¥ 
Auai 150uF 16¥ 


Axial 150uF 25¥ 
Asal 150uF 63V 
Anal 220UF 6 3¥ 
Axinl 220uf 10V 
Axial 220uF Loy 
Aaial 220UF 25¥ 
Au3l 220uF 40¥ 
Auial 220uF 63V 
Anil 220uF LOOV.. 
Anal 330uF 6 3Y. 


Anal 330uf 10V 
Amat 330UF 25V 
Axial 330v* 6.1V 
Amal 470uF 6.34 
Axiat S$70uF 10¥ 


Awal 670uF 16V 
Anal S7QuF 25V 
Amal &70uF 63Y¥ 
Aaa! S70uF HOOY 
Amal 659uF 16V 


Anal 620uF 25v 
Anal £50ur 40V 
Awat 100Qur 6 39 
Axa’ 1000uF 10¥ 
Ave L000uF 16V_. 
Ane 1O00%F 25v.. 
Aural LODQUE 639 
Axizl 1S0QuF 6 3V 
Aual 1 AGuF ICV 
Amal 150CuF Lév 


Anal 2200uF LO¥ 
Axtal 2200uF 25¥ 
Amal 2200UF 40V 
Anal 2200uF 634 
Anal 3W00uF 6 3V 


Axa! 3300uF 25v 
Axia’ £700uF LOY 
Anal 6700uF 25v 
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FOO7F = Reversetyic LuF 
BOCA Reverscivic } Suf 

FBOIB Reseisotytic 2 2uF 


inclusive 
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Reversolyte 3 3uF 
Reaversolyte 4 7uF 


Reversolyzc 6 Buf 
Reversolytic 10uF 
Reversolytc 15uF 
Reversolytc 22uF 
Reversoiytic 33uF 
Can 100QuF 100V 
Gan 1500uf 63¥ 
Can 2200uF s0¥ 
Can 2200uF 63v 
Can 3300LF SOV 
Can 3300uF 63V 
Can S700uF 25V 
Can 4700uF 40¥ 
Can 4700uF 63¥ 
Cen 4700uF 100V 


Can 6890u! 40V. 
Can 10,900uF 25u 
Cen 10 O00uF 63v 
Crp Car 25 

Cup Can 35 


Op Can 40 
Cip Can 50 
Horiz Cup 25 
Horz Cip 35 
Trmmer § Spr 


Tnmmer 1 
Trimmers 2207 
Trimmer 65pF 
Trmmer 0pF 
Tammer SO0pF 


AM Yaritune 


SW Trim 10pF 
Sy ran tee 


SW Tam 25pF 
SW Trim SOpF 
SW Tem 60pF 
SW Trim 755F 
SW Trim 100pF 


SW Trim 158pF 
Orlecon 300pF 
Dilegon SO0pF .. 
FS Crystal 100hHz 
FS Crystal M42 


FS Crystal LOMHz 
MP Crystal 1 MHz 
MP Crystal 2MHz 
MP Crystal 2 4576MHz 
MP Crystal SMHz 


MP Crystal 6 144MHz 
MP Crystal 18 <32MHz 
MCR Crys Grown Pais, 
MCR Crystsi Red Pair 
MCR Crys Orange Pair 


MCR Crys Yellow Pair 
WCR Crystal Green Pr 
MCR Crys Btue Par 
Corour TV Crystal 
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FYB6T Crystal SCMrX 2 16 
FYB7U = Crystal LHeX ie 

g ead Socket 25u 


‘sto! Socket 6u 


HX99H = Cerarwe Frr 10 2thiz 


CAR EQUIPMENT 
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Car Aena! Pu YU; 
Car Aerial Root Tap 
Windscreen Aenal 
Car Aenal Booster 
Plugpek R 

Pugpk S 

Cogar Lighter 
Accessory Socket 
Car Accessory Plug 
Car Lighter Ext Lead 


Car Power Lead 
Map Light 


Page 68 


12¥ Inspection ae 
Instpecttom Lamp LBt 
Fron: Fog Lamp 

Fox Lamp 


<Aiper Kit 


Reversing Lamp 
Washer Kit 
Dem:ster 

Yiiper Control 
Car Ammeter 


Page 69 


Cnatger Armmeter 
Car flash 4 Lamp 


7 Car Flash 6 Lamp .. 


Caravas Flasher 
7-Pin Trailer Pug 


7-Pin Travier Socket 
7 Core Trater Cable 
Trailer Socket Bolts 
Trever Lamp Cluster 
Traster Rettector_ 


Sige 5Omon 

Seo GB 

Piug Top Supp Stet 
Pim Teo Supp Ang 
> Line Pug Supp 
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Supp Cep Smal! Lucar 
Supo Cap Large ucar 
Supp Cap Scace 
Supp Cap 3uF 
Suppressor Choke 
Jumper Leads 
Magn’amp 

Anty Gare Strip 
Luggeee Elastic 

‘oe Scraper 

Tow Roce 

Keep Clean it . 

Piug Spanner 

Tyre Pressure Gauge 
Bectrc Purp 


inclusive 
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Car Speakers Shell 
Car Speakers Door 
10W Shelt Spirs 

10v Car Stereo Spkrs 
20W Aur Susper Spkrs 
Car Cassette Camier 
Booster Amp 

Booster Equaliser... 
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YX86T 
YX85G 


Flew Sensor 
Speed Sensor 


CONNECTORS 
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YRIZA 
BW71N 


Croe Chips. 
Ailgator Chp Biack 
Alligator Cop Red 
Charger Clip 

Croc Lead Kit 


Push On Receptacle 
Push On Blade 

Push On Covers 
Comcor Biocr 5 way 
Cormeen Terminal 


Jermynal Post Black 
Terminal Post Blue 
Termina: Post Brown 
Terminal Post Green 
Termvnal Post Grey 


Terrene! Past Red 
Terrmna! Post White 
Terminm’ Post Yellow 
Press Terminat Black 
Press Terrmnat Blue 


Press Terminal Gen 
Press Terminal Red 
Press Termunia! Wivte 
Press Terminal Yelw 
Quickterm Lever 2way 


juickterm Type B 
uckterm Push 4 way 
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WL57M 
a 5aN 
muse 
HFaaR 
HF39N 
HF4OT 
HF21U 
HF42y 
HFA3W 


HFS2G 
HF53H 


MFEL) 
HFSSR 
HFSE 
HES7M 
“FSON 


HFS9P 
HEGOQ 
HFG) 

HFE2S 
MF6ST 


HFE<U 
HF6S¥ 

HF6OW 
HF67X 

HFEBY 

HFE9A 
HFsOM 
HF7IN 
HF72P 
HF7IQ 


HE74aR 
HF75S 
HEI4M 
HQ54) 
HQ5SK 
HQSBN 
HQSOF 
meGen 
rena 


Ywoe, 


HHO2C 
WhO3D 
Bw74R 
BWw755 


BW76H 


1mm Plug Black 
Imm Pug Red 
Imm Socket Black 
lem Socket Red 
2mm Prug Black 


2mm Prug Blue 
2mm Pug Green 
2mm Plug Red 
2mm Pug White 
2mm Plug Yetow 


2mm Socket Buwck 
2mm Socket Bive 
2mm Socket Green 
2mm Socket Red 
2mm Socket White 


2mm Socket Yellow 
Wander Plug Black 
Waoder Pug Blue 
wancer Pug Green 
Wander Pug Res 
Wancer Pog White 
Wander Piug felow 
Wander Scchet Beck 
danger Socket Bive 
Wander Soraet Green 


Wander Socket Reo 
Wander Socket Wrote 
Wander Socket Yevow 
damm 7% Baee 


imm Pug Bue - 


éoree Pug Brower 
Amr Ping Green 
émm Pug Red 

dmm Pug White 
4mm Pug Yetlow 


4mm Socket Bach 
4mm Socket Blue 
4mm Socket Brown 
4mm Socket Green 
4mm Secket Red 


4mm Sochet White 
mm Socke! Yetlow 
imm Patch Cord 
Screw Cap Phono Oth 
Scere Cap Phone Bue 
\ rew Cap Phono Red 
‘a Cap Phono Whte 
e.* Cap Prono Yell 


oro 
mended Phono Sat 


Phano Socket Single 
Prano Socket Twn 
Prono Socket 
Prono Sockel S-way 
Prono Socket 6-way 


25 sock Socket 


25 Line Socaes 
Piug Pias 35 

Pug Sor 35 

oeuk Shocker 35 
Line Socket Fias 35 
Line Socket Ser 35 
deck Ping Pras 

Sce@ Jack Pas 

SCR Mug Scr 

SR Jack hug 

Sede jack Screened 
Jace Pi Sto Plas 
dace P Sto Scr 
Jack Sat Bre 

Cpro Mono Jack Skt 


deck Skt Open 
Jace Skt Sto 
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BW79.. 
HF236 


Chiro Stereo Jack Skt 
Stereo Open Sat 


BWw80B OPDT Jack Socket 


RHISY 


Lee Jack Plas 


HrzOW Scr Line Jack 


inclusive 
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HH21X 
HH22Y 
HHO7H 
HHO6G. 
yw0s) 
HHOB) 
HHOOK 
YaogK 
HHL 
HHI3P 


HHI2N 
HH}4 
WHI 
HHIES 
HHI?7T 


HHLaU 


Stereg kine Skt. 
Scr Stereo Line Skt 
Co an Pug Aly 
Co-ax Pug Pius 
Ca-ax Pug limp 

Co ax Socket Pan 
Co ax Sorket Flush 
Co ax Lne Skt 

Co ax Conn 
Skeleton Car Plug 
Car Plug Pas. 
Crassus Car Socket. 
Car Une Socke: 

FM Aera’ Plug 
BNC Plug 


ENC Socket 
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THODA 


YWwOIB' 
ywoec 


ywoad 
BYrB iC 


Bwaow 


BNC Square Socket 
BNC Line Socket 
BNC Straght Adaphor 
BNC T Adaptor 

Prug PL259 

UHF Reducer Smait 
UHF Reduce: Large 
UHF Socket Round 
Socket $0239 

UHF Elbow Adapior 


UF Straignt Adaptor 
UHF T Adaptor 
Adaptor 239 
Adaptor 259 

Audio Conn 2-way 


Auoio Cann 3-way 
Audo Conn 4 way 
Audio Conn § way 
Audio Conn 6-way 
MLR Liew Plug 
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MH27E 
WH28F 


HR29G 


YX90X 
YROLY 


XLR Chassis Socket 
XL2 Line Socket 
XLR Chassis Plug 
Dintaten § pin A Pl 
Deanieh Sckt 5-pin 


DIN L/S Plug 
BIN Prug 3-pin 


D DIN Pug 4 pn 


DIN Aug Span aA 
ON Piug 5 pn 8 
DIN Piug G pin 
DIN Plug 7? pn 
DIN L/S Socket 
OIN Socket 3 pin 
DIN Socket 4 pin 


DIN Socket Spin A 
SIN Socket 5 pin B 
DIN Socket 6 pin 
OIN Socket 7 pir 
DIN Line Skt 2.pin 


DIN Line Stket 3 pn 
DIN Line Scket 4 pw 
BIN Line Sat Sgn A 
Div ure Skt 3 pin B 
DIN bone Scket 6 pin. 
DIN Line Schez 7-pin 


PC DIN Skt 2-pin 
PC DIN Skt 5 orn A 
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D-Range 25. Way Piug 
D Range 25W Socket 
D Range 25 Way Cover 
D Range Latch 

PCB Connectors 45 


PCB Connector Vert 
PCB Conneciors Horz 
Edge Connector 108 
Eage Conrweter 116 
Edge Comnecter 124 
Eage Canmector 132 
Edge Connector 160 
Edge Connector FeetG 
Eage Connector FeetH 
Edge Connector Feril . 
Edge Connector Sir 
Cara Frame Egae Conn 
Edge Comn End But. 
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H101B 
HLOOA 
KLOZC 
HLO3D 
HF35Q 


THAIS. 


Yx42v 
YRS 
YRAGX 
YX 
YX46A 


Octal Ch Pug 

Octa Ch Sut 

B-way Plu; 

8-way Socket 
VYotage Selector Sat 
Voltage Selector Pig 
Muitican Plug 2 way 
Multicon Plug 4 way 
Multcon Pug 9-way 
Muitcon Plug [4-way 


Mulfican Plug 24 way 
Multicon Plug 36 way 
Multicon Skt 2 way 
Muil:oon Skt qd way 
Muiticon Skt 9 way .. 
Muticon Skt 15-way 
Maitncan Skt 24 way 
Muitcon Set 36 way 
Mulbagr Plug Pin 
Muitcon Sky Pin 
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Yo 
Yw1lM 
Yw12N 
Yolap 
yw14q 
¥WISR 
YWI6S 
Ywi7T 
rw 1BU 
ywigy 


YA2O" 
YWZ1X 
YWw22Y 
YR234 
Y248 


Yw2SC 
y¥w26D 
Yag7eE 
Yi2BF 
yw2a6 
ywace 
ww3ls 


Minicon Plug 3 pin. 
Mimcon Plug 4-pin 

Mrcon Pirg 6 pin 

Nonican Prog ope 

Minicon Prog lé-pn 
RA Mrcen Pt 3 on 
RA Neneen PF 4 pan 
RAN nCOM Eon 
RA ee aon 
RA Mincon P 12:pin 


Mimeon Hsg Spa 
Micon Hsg 4 pa 
Mnicon Ksg 6 pin 
Men com Pag Seo 
Mrcem MGg 1Z-2en 
Mnicon Tesrmnal 
Meicon Sat 3 way 
Morison Set 4-way 
Morcon Skt 6 way 
tMimcen Shi Bway 


Ntrmcon Sat 12 way 
Potarcon 0 lin 


Maplin Magazine June 1982 


iaclusive 











198) 


Catalogue 





Page No 


1D0€ Cen 3 way 

IDC Can 4 way 

Le Con 6 way 
IOC Con S way 

a= Com 12 

(DC treertion Tool 
‘Watercon Piug 3-p:n 
Yratercon Piug 4 pen 
Wafercon Plug 6 2)n 
Watercon Plug &-pey 
Watercon Plug 12 sn 


Pege 82 


HLOSK 
HLTO 


Page 8 
HN6O 
HH6) 
HH625 
HH63T 
HH8SG 


Wafercon Skt 3 way 
Walercon Skt 4 way. 
Wafurron Sit 6-way 
Watercon Skt & way 
Watercon Skt 12 wy 


VWelercon Terminal 
Polarcan 0 2in 
Compactbosrd 

CB Fir Ble 

CB Pin Ree 


CT Pin White 

AT Pin Black 

CB Pug Extractor 
Large Fatchbgard 
Large Patch Plug 
Muit-pasitive Plug 
Liniwersal Plug 


3 


Std Power Plug 2 1 
Long Pwr Plug 2.) 

Std Fower Plug 2 § 
Long Pwr Plug 25 

Power Skt 2] 


Power Skt 25 
Cassette Skt Nico 
Cassette Sht Paros, 
USA Mans Pug 
Flat Ain M/S 


Fiat Pin Conn 
Cas Lead Croan 
Cas Lead Hitach 
Cas Lead Na! Pan 
Cas Lead Nivico 


Cas Lead Otare Orion 
Cas Lead Paros 

Cas Lead Phikos 

Cas Lead Sanyo 

Cas Lead Sharp 


Cas Leed Son 

Cas Leed T: men 
Cassette Lead OS21° 
Cassette Lead 355 
Eurosocket 

Euro; 

Euro Fee tity Outiet 
Euro Facittty Plug 
Eurocemn Lined. 
Eurgboard 4-way 


Eurodoard 6 wa, 
Mains Plug Pd 

Mains Socke: PG46 
Mains Socket P43QSE 
Mains Plug P69 


Mains Socket P650 
Mains Plug SA2403 
Mains Socket SA2604 
Mains Piug $A2190 
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HE33L 


HL34M 
HLIGP 
HL37S 
HL33N 
Hi4or 


Mains Socket SALB6Z2 
Mairis Socket SAc111 
Mains Piug SA2Z0194 
Maine Socket SAZ020 
Mains Plug SAZ3b? 


Mains Socket SA2Z365 
Mains Plug P635 
Marrs Socket P636 
Manns Pug P55) 
Mains Socket P552 


Steeve 8037 
Boot 9455 
Boot 88738 


Adaptor H 


Adaptor D 
Acaptor ¥ 
Adaptor G 
Adaptor 5 
Acaptor A 


Adagtar S . 
Adngeor T 
Adagtar F 
Adair K 
Adzpie C 
Adaprer Vv 
Adapty N 
Adaptor 
Adapter P 
Adagio U 
Dinpak P 
Dnoak N 
Dinsak 273 
Dinpak 262 
Oingak 276 


Oinpak M 
Dinpak 274 
Owe B 
Onpah A 
Dinpatk 254 


Dinpak C 
Dinpak J 
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Oinpak 0 


Oinpak G 
Dinpak 280 


VAT 
inclusive 
PRICE 


1981 VAT 
Catalogue inclusive 
Page No. PRICE 
RW37S Dinpak 205 ois 
RWSEL Pegpak 279 89pm 
RWSOE Plugpak 282 89D 
Pwiar Musee g “Sp 

z k 
RW31) Prsgoak 1228 
Rvw3ZK Plugpak ¥ os 
RW 34M Plugpak X £2 49 
RW35Q Plugpa HD Guitar £4 45 
CONSUMER 
Page 88 
AFI8U Canon (C31 £695 
AFI9V) Canen LCS2 £1185 
AF2ZOW Canon FC42 ~£13.95 
Page 89 
AF21X Canon LOGIT £1695 
AF22Y Canon P7 BO DIS 
YXBBV PT Paper Ri . 460 
YESS WP? Irn Cassette £275 
Page 90 
AFU2C Atari BOO Computer: £599 00 
Page 91 
AFO3D tan 400 BM Compute os 
AF2BF Recorder 610 50 00 
AFO4E Printer 822 £26500 
Page 92 
AFOGG Disc Drive 810 £345.00 
YRA7U Mine Fi Disc £275 
AF29G _ Intertace £135.00 
AFO7H = &K Memory Moduie NYA 
AFOBJ 16K Memory Module £6500 
AFOSF = Panter 825. £55000 
Ar30H Modern 829 NYA 
AC38R See 1G480 See 
ACI9N See YG53T note 
ACALT See YGEOW below 
Page 93 
WF20W Mag Headset £485 
LHBIC Education Hendp>are. £5.75 
LH82D Bown Mic Hemdwhane . £1235 
LHS3E Stereophens OMLSOP. £4.25 
WF13P Stereophane HP110C.... £540 
WF14Q Stereophone DH2('7 £7.99 
LH&4F 9 Stereophone M1108 - £8 60 
LH85G Steremphone HS310 £1250 
Page 94 
WFI9V Sterephorme Elec 100 Dis 
LB13P Hesciotemne Adaptor £395 
LB72P = intercem 2 Staton £8.75 
XY7BK FM Intercom Pair os 
KY77) 4 Charme FM Intecom £29.95 
Page 95 
WY1IM Compact PA Amp £21.50 
WY12N !0W PA Amp £2995 
XYAlC  40W PA Amp £6550 
KYG2D =60W PA Amp £106 75 
Page 96 
AFODK = AM Radio £1.95 
AFLOL AN/FM Radio £495 
AFIIMS = AM/FM/ Aur Recio os 
APLIT 5 Band Radio £3750 
4F12N Teak Clock Rado £22 50 
AFI3P Silver Clock Radio £22 50 
Page 97 
AFI4Q  Cassetie Clock Radio. £45.99 
AFISR 3-B3na Ratio Recordr _ £3560 
AFI6S & Band Rerorder £4450 
AF27E GE1305 Equaliser £7750 
Page 98 
ACOQA Vi Gow Cre! £99.95 
ACOIB Air Sca Battie Game £1895 
ACO2C Seece War Game £14 958 
Page 99 
ACOID Outlaw Game £14958 
ACOSE Video Diympics Game. £18 95 
ACOS® = Breakout Game £1895 
ACU6G § Blskelball Game £14 95 
ACO7H = Surround Game 24958 
Page 2100 
ACOSK Fun Wath Nurnbers Game £16 95a) 
AC1O. Codebrearer Game £1895 
ACiIM Hunt & Scere Ganve £1895 
AC12¢ Minature Golf Game £14 028 
ACI3P Skydwer Gare 14 58 
ACI4Q Street Racer Game £28 9% 
ACISR So«ling Game £1895 
Page 101 
ACI6S Brain Games £2495 
AQISU Get Game £1895 
ACIGY Siot Racers Gare £14958 
AC21X Superman Game £24958 
AC22¥ Adventure Game £18958 
AC24B indy 500 Game 9 95m 
AC25C Backgammon Gare £18958 
Page 102 
AC26D Space Invaders Game £24 90 
AC27E Programming Cartrdg £18 958 
AC28F Chess Game 218.95@ 
Page 103 
AC2ZOW Crecus Gare £2295 
ACi7T Human Cannonball £14 95m 
AC23A Casino Game £18 95m 
MC3145  Negrit Oriver Game £26 95 
AC32K e Em. a £1895 
AC33L Pete Soccer Game £28 95m 


Note. For detaits of software, please ash for leaflel X452G (issue 2 now avellabie). 
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AC34M  Hengman Game £)4 95m 
AC35Q Video Chechers fia 
AC36° Mane Owe £28 95 
AC29G Video Game Keybcerd £1395 
AC30H Video Garre Paddies. £1395 
AC375 Video Game Joysticks £13 95. 
ELECTRICAL 
Page 104 
HFOIB Terrinst Binck SA 330 
HLSS)  Terrners! Block 15SA 68p 
HLS5K Terminal Black 30a £110 
HL56t Termine! Biaek Conn £1.47 
eHL57M@ S Amp Pug . 5 
RW67X 13 Amp Plug Nyicn 739 
HiSSN RuDope 138 Pg 398p 
HiSSP ISA Plug Nyiee 99 
HL6 Kettie Connector £16 
HUBIR Finx Comsectar £140 
HLGZS Mains Adaptor 2-way £220 
Hi637 Manne Adapter 3-way £295 
HLGSU Shweer Agupior £115 
Page 105 
HL6E¥Y  Juncton Box Small £150 
HLG6W Junction Box Lge 99; 
HL67X Junction Box R £1 78 
HL6SY Single Skt Unswtched £185 
HL69A Dole Skt Unswitched £375 
HL70M Doble Skt Unewchd Siv £7 30 
HL7IN Single Sw Socket £260 
RL72P Douel Sw Socket £520 
HL73Q Treitigg Skt Sengie 1175 
HE74R Trang Dow Skt £345 
RW6BY Dis Board 4 way £875 
HL76H Cooker Swill hy £230 
HL772 «Neon Cogner Switch dIS 
HL78K Shaver SAt Iholated £18 75 
Page 106 
HL79L Shaver Socke __ 675 
HLBOS Cooker Quiles C £210 
HLBIC Cooker Oulle: T. £3.20 
HL82D Flee Outlet Unswehd £375 
HLB3E Switched Flex Outlet fA25 
HLB4F Ctock Connmetior S os 
HLE85G Clock Coneeciar B os 
HL86T Bianking Plate 85p 
HL87U 220A Plateswitcn £320 
HLB8VY 204 Walter Htr Sentech £485 
HLBIY Light Swch ST Single £1 0&8 
HL9OX Light Swch DT Sangie £149 
HU9LY ht Sech Dus £2329 
Hi9ZA Light Se®0h Tripe £325 
HL93B fgm™ Switch Quad DIS 
Page 107 
FQIOL 250W Retary Dummer £7 3 
FQI2N  250W Push Der Sig £9.95 
FQI3P 250W Push Ome Dole = £19.49 
eFQL. 230W Towch Dimmer £1595 
xK3 Remon Control Drew £29 45 
XX36P mmr CoMtre| Box £25.75 
FQISR Security Deewner £16.95 
FQI6S Auto Security Switch £1225 
YOK FI Pattress 16mm Sg! 8Sp 
YB20L Fi Pattress 25mm Se 7Op 
YB1IM Fi Pattress 25mm Ob! £105 
YE12N Fi Partress 35men Bot £125 
Y813P Stee! Patiress 427mm £255 
¥814Q Sur Pail 20mm Sng 78p 
YBISR Sur Patt 29mm Sngt S2p 
YB16S Sur Pott 29mm Dbie £165 
Y817T Sur Patt 47mm Obte £275 
YB18U | Comwennon Patress £2 5 
Page 109 
FQOOA Ceiling Switch } way .. £265 
FOOIB Cetling Switch 2 way DS 
FQO2C Lampholder 702 75p 
FQ030 Lampholder 254 CG, ois 
FQOSE Lampholder 252 1/2:n 655 
L863T Bayonne? L/Hide 880 
FOOSF Cevang Rowe £108 
Fi 8c eA Or DIS 
FOO7H = Stacter BUW 25, 
YO19¥ Time Switch £169) 
RW59A Power Controver £20 95 
YB20W Room Thermostat £8.25 
XYOB! Extn: Lewd SA £1380 
XYO9K = Extn Lesd 13A £17.95 
HARDWARE 
Page 109 
Bolt 2BA 172in, 33p 
8FOLB Balt 2B4 hin S20 
BFO2C Sot IBA 1 ‘sin 230 
BFO3D Bet 4BA )/2in 28p 
BFOSE Bolt 4BA le Xp 
LR52G Bol <BA 1 1/2 33p 
BFOSF Bolt BA 1/4 n l2p 
BFOGG Bol §BA 1/2 l4p 
BFO7H Balt SBA In 43p 
LR53H Bol 6BA 1 1726 635 
BFOB! Goll 8BA )/4in 28a 
BFO9K = Bott BBA 172in 249 
LRS4) C/S Screw 234 1/2in 14p 
LR5SSK C/S Screw 4BA 1 /4in -l4p 
BFIOL C/S Screw 4BA 1/2n 17p 
BSi2% C/S Screw 484 Lin 32p 
LRS6L C/S Screw 6BA 1 /4in Sp 
BEl2N C/S Krew 684 1/2in 19p 
BFIZP C/S Screw 684 Tin, 35p 
LRODA C/S Screw BBA l/2in 29p 
BF1. Pane Screw 3p 
UR75S  C/S Panel Screw 5p 
BFIGS Nut 2BA 195 
BFI7T Nut 464 19p 
BFI8U Nut 6BA 12p 
BFIGY Nut 8BA l2p 
BF20W Washer 2BA len 
BF21X Washer 4BA 9p 
BF22Y ‘Wesher €BA op 
BF234 Washer BBA op 
UR76H Cup Washer 2c 
BF24B Shake 2BA ap 
BF25C Shake 4BA ap 
BF26D Shaty 624 3p 
LEQLB Spake BBA &p 
BF27E Teg 7BA 12 
Br2aF Tog ABA oe 
BF29G Tag 6BA 13p 
LRO2D «-T23 BBA ile 


1981 VAT 
Catalogue inclusive 
Page No PRICE 
BF20H Pox Screw M5 6mm 23p 
BF312 Por Screw ¥5 L2mm 33p 
BF32K «Pon Screw WS 25mm 33p 
BF33. Par Screw 44 6mm 25p 
BF34M Pox Serge M4 12mm 32D 
BF35Q Pom Scres M4 Zone 27?p 
BF36P Paz Sortw M3 6mm i3p 
LRE7M 7 Screw 43 9mm 13p 
BEFITS = Pow Scréw M3 1L2mm, 5p 
BF3BR Poz: Sct M? 2omm 27p 
LARSEN Por Screw M3 40mm 33p 
BF39N Por Screw M25 6mm l5p 
BF40T Pon Screw 425 12mm 185 
BFS1U Pozi Screw M2 6mm 232 
BFS6A Hobe MS 12m 550 
BFéZC leomett MS Grr 26p 
BF490 lsekelt M4 12mm 33p 
BPSDE Wwobelt Mw 5S?p 
BFSIF  tsomelt M3 Eten 20p 
BF52G obs) 43 12mm 26p 
BFS3H = epbolt M3 25rere 35D 
BFS4) lobe! M25 6mm 19p 
BFSSK = Isobel M25 12mm 24p 
BFS6LIsonut M5 20p 
BFS7M = Isonut ¥4 - 20D 
BFS8N  Iscnut M3 5p 
BFS9P Isonut M2 5. 14p 
LR59P isonut M2 l0p 
BF isowasher MS 15p 
GFEIR iscwasher M4 Sp 
BFEZS lsowmsher M3 Sp 
BF63T = lsowanher M25 9p 

ieowasher M2 7p 
BFA2V  lsontwhe MD 12p 
BF43W Isoshuke M4 5p 
BFAAX = lsoutvske M3 9p 
BFASY = isoshake M25 9p 
LREIR  Isopheke M2 Sp 
Page 110 
LRE2S Isorag MS 18p 
LR63T tounge M4 20¢ 
LR64U  Meatne 3 12p 
LR6SY MeOheg M25 12p 
LREGH Iythag M2 9p 
BrOBY Sit Ter Nog x 3/Bin 220 
BYO9A SIhTpr NoBx 1/2in 25p 
LR67X  S¥Tpr No6* 3° Bin <0p 
BF67X Si Ter Nob» i/2in 22p 
BF6SY = Sf-Tpr No4 x 3/Bin 15a 
B6sh DM Tpr Nase f/2in \ép 
BFE8U Sf Tpr No2 x 3/)6 t2p 
LRESY St Tp No 2 x 3/Bn 14p 
BF?Q Ny 2BA 1/2m 86ép 
BF7iN Ny 284 le 95p 
BF72P Ny 4BA 1/2 wp 
BF73Q Nyi 4BA lev %3p 
BR74R  Nyl ABA 1 1, 2in £155 
SF75S) Ny 6BA 1/2 9 50p 
BF7EH Ny! 688 ber 6ap 
BF773 hy. BBA 1/2in 60p 
BF78K Ny Nut 23A 5$p 
BF79L Ny! Nut $84 550 
BF80B Ny Nut 684 53p 
BF8IC Ny Nut SBA S5p 
BF82D Ny! Yiesher 284 18p 
BFa3E Ny! Weeher 4GA 189 
BRae? Nyt Waser GBA 18p 
BF53G Ny! Wasner 864 26p 
Wiel My C/S Sew M3 112e8 4p 
WHISV Nylon Nut M3 4p 
BRIER Spring Clip 4p 
YW9SC Batten Clip 4a 
LB9SH Bik Wdscerw No 4 1/2” 15p 
BH46R Plas Fining l2p 
YL23A Hand Whee! Bolt 3hp 
FWIOL Spade 2BA 28p 
FALLIN Spade 4BA 230 
FW13P Studding 26a 32p 
FW14Q Studding 4BA 30p 
FAYISR Studaing 6BA 30p 
FW30H 4BA Spacer | /8in - 38e 
FW3i) 4EA Spoor i 7din S8p 
FW32K ABA Spacer 1/2in S2p 
FW33l 6BA Soacer |/Gin 350 
Bd 5BA aon ol ioe ce 
: d! me 1/20 1D 
HN Pn Sorcer 178% 32n 
LA70M = 8&BA Spacer 1/410 s6p 
LR71N Tirded Socre 48K 78p 
LR7Z° «= Theded Seer 6BA S85 
Page 111 
FWI6S Standolt Short Sp 

L7T  Standolt Mesum 65 
FWI8U Stando® Lone Ip 
LRO3D Terry Chp 1/2in 10p 
LR73Q Terry Clip 1 1/2in 265 

met Le p 
LR478 SR Gromer > 4 Sp 
LR48C = SR Gromrvet 5M 3 7p 
MEQD SP? Grommet 6W- 1 105 
LESOE SR Grerenwet 7K-Z 260 
LRS1F Sewing Grermrivet 8p 
BL74e Pengo A 24p 
BL75S Paexgrormnet B 280 
BL76M = Flexgrormet C 3ip 
FA36P Howe Pog }/4in Se 
FW37S Howe Mug 39810 7p 
He22Y pane + Pads Sp 
HB21X  Yelcromount l2p 
LQI2N 9 Sestng Seip 79p 
Page 112 
LHI2N Aly Sheet 18 say £1 59 
LH]JE Aly Shee: 16 swe £385 
LW21X Miser Tam & DIS 
LW22¥) Moer Tim 8 DIS. 
LW23A) Mixer Trim 12 DIS 
LW248 Maer Trem 16 DIS 
LW1?T) Mixer Mtg Tube 4 £110 
LWIBUS Maer Mig Tube & o's 
LW2SV Miner Mig Tube 12 DiS 
LW20W Meer Me Tube 16 ois 
WH4BC Mains Yrarning Labe’ 15p 
XG1J PCB Guides ?5p 
SH3ON Transfer 1/80 Blect £135 
RH4OT Transier 1/fen feo £156 
AH4IU Transfer 1/8 While £156 
MHEZV Transfer 1741n Beck £1 56 
XHAS" Transfer 1/4in Fed £125 
XH44x Transfer 1/41n White £) 35 
XH45Y Panel Tranter Sack £156 
MH4EA Pere! Transier fed £186 
XH47B Spee Trane Write £135 





1981 VAT 
Catalogue inclusive 
Page No. PRICE 
KNOBS 
Page 113 
RW72S Kee Be 12 \ 
RW77! Knob Piv20 Dr 
RLIM" Kroh RNS2 26e 
RWE7) Knob KB4 2268 
AWSET Kron KBS 45e 
Rega = Keab R78 Sup 
WEZ3A Kemb K) 290 
MB74H Keob K2 39p 
WBLS/ Keob RVOOL SB 
857M Knob RK408 £15) 
RWSay Knob Mi 389 
RvG9W Keab M2 30p 
RASOX nob M3 26p 
RXOOA Kec MS 45p 
RXIOL Krab RAL 45 
RXLIM Knob 8? 55p 
Page 114 
RW78K Krob F1G 35p 
HB26D Knob F1l 3lp 
RKOLE Knob NK2 450 
RXOZO Kits PK2 45p 
YXOIB Knob 7A 240 
YROEC Keob K78 27p 
YXO39  Kinbb K7T 32p 
YXOSE Knob K7D 49p 
HB28F Krab RS) 52p 
HO29G Knob R52 53p 
RWD?7H Knob R76 S5p 
RXOR) = Kneb R77 tip 
HB2OH Knob R53 69p 
483)! Kiob R34 6p 
YREAU Koob KEA 43p 
YRESY Knob KSB 360 
YR66W Knob KBC tAp 
HB34M Knob K105L 95D 
HB35Q Knob K106L £1 74 
HE32r. Mie K105 59p 
W833L Knob K)06 Jap 
HBIGP Knob KLE S59 
HB37S Krab A26 750 
HE38R Knob R30 72D 
HB3SN Krab K44 69p 
HB4OT Knot K45 79D 
HB41U Kenb K86 f115 
Page 115 
RX16S Collet Knot Bince 38p 
RXI7T Colet neh Gary ap 
Wi45V¥ 1 Seen Cole Cap Ble 4p 
WL46A 1Srevn Colt Lap Bae So 
W478 Seon Comet Cag Gon Sp 
WL48C 15m Colet Cap Grey 5p 
WL49D 15mm Colet Cap Red Sp 
WLSOF 15mm Colet Cap Viw Sp 
WASiF 1 5enrm Comet Pintir Bik 5o 
WLE26, 2S Cole Peer Btu Sp 
WiSIH temm Collet Prete Ger 5p 
WL§S) 15mm Cote Pritr Gry 5p 

L555 15mm Cotet Pir Red Sp 
WLS56L 1 Semen Cole Pre Yiw 3p 
RXLBU 15m Collet Nut Cue i 
RXISY 15mm Cole! Indetr 18p 
RXZOW 15mm Collet Shiet 2)p 
RK21X 19mm Coltet Stator 19p 

*W43W Cofel Rd Nut 3/80 160 
aWi44x Collet Rd Nut lOmm lop 
AXZ2¢ Slide Krab A 1Sp 
YGOSK Slide Knob B 19p 
YG1OL Slide Knob C Black 205 
YG11N Side Knob © Chrome 29p 
RXZ4B Side Knob F Blk lio 
RK25C  Stide Knob F Biue 17?p 
6H Slide Knob F Green 17p 
RX27E Side Keob © Gre: 17p 
RX26F = Stide Koeb F Ri \7p 
RX29G  Spndie Coupler 49p 
AKIO Est Soondie 69p 
@RXIKR Nylen Rod dtp 
RAXA5Y Cord Cirive Brass 89 
RK46A Cord Drive Stee! £13! 
Page 116 
R437) Brass Bush 53p 
BL7#Q) Orv Cord Re 
AX43¥! Cord Drum Smal £3 05 
RX8SC0° Cord Drum Large £105 
Rx44¥ Flywhee £335 
RX29N > Verner Dial Smat £235 
RX40T Verner Da! Mediem £295 
RXSiU Yewser Det Large £355 
RK42V_ Ball Drive £2 35 
HE42¥ Min Bat Drove £195 
WRIW DR Dive Scale £9 75 
BES Y Alurremium Diet £475 
HEAEE White Pumter 35p 
MBS7B Ga" Drive Pornter SSp 
HB480 Goring Stet 9p 
HB®9D Sore Veto 9p 
HBSOE Sonng Long Ch 
RES5D Palley 172cn 14g 
MICROPHONES 
Page 117 
LB92A Prone Col S5p 
LB93B Crysta! Mic Insert 50p 
LB68Y Lape Mic £12 
YHESA Suet We oS 
Y83i) Camemte Mic Jacks £195 
YB37K = Cespetie Mic DIN £2 76 
YERGL Electret Cssette Mic £295 
W350 Dynamvc Ball Mic £993 
LH861 Long Stem Mic Ors 
Page 118 
LH874) Gynamic Stereo Mics £10 25 
WrOSF Cammutications Mc £575 
YW70M Dit Comm Mi £825 
YW77J) Mic Hidr Senow Fiz 28D 
YW78K Nee Hide Adnesve 39p 
TW7SL Mec Hidr Magnetec S20 
XY7ZP Base Stator Wic £26 75 
LB69A Te Clip Mic 1785 
Page 119 
YW7IR UM Tae Cie ee tl24 
YB34¢ une Cent Sect Wee DIS 
¥YE3EQ Betrel Mac ECM31 £1045 
Wr34M Electret Mic Du 2 £1€ 75 
31 








1981 
Catalogue 
Page No. 


YB36P Unisourd Wic EMB2D 
YB37S Unrsound Mic EMB30 


Page 120 


WYOEG Super Cardioid Mic 

WYO7H Stereo Electret Mec 
*YB382  Unised Mc BMISCOD 

LBSHC Screen SIS 

LB95D Me inet UTS 

(B35Q We Aindshieid 

YR72P Ganeck Moc Stand Bin 

LHBRY Gsreck Mic Strid L2in 

WF26P Gores Yeo Sind 2lin 

Yw73Q Plostc Ssneck Base 


YW74R Metal Ggneck Base 
WFA7S wt For Gene Stand 


Page 121 


LB98z = Tabie-Top Mic Stand 
YWw755 Cast Base Mic Stand 
YA76H Eatra Het Mic Stand 
XBSSY 5-Foot Mic Stang 
XB4BA Boor Arm 


MUSICAL 

Page 122 

LBS7F  Pre-Armp EQZ5S 
“B39N Pre Amp CS5 
AB30H Mono Mic Mier 
XB29G Stereo Mixer 
LBS6W Men Phaser 


YB3GH Fure Box, 


Paga 123 


Furz-Wah Pedal 
Vibra Chorus 

Mini Compressor 
Echo Chamber 

Echo Chamber Tane 


B8C Echo Macrune 


Page 124 


YEAQT Cry Gultar Prck-Up 
YB41U Nylon Mag Pick Up 
Y842V Steel Mag PU. 

YtLO8J = Fickup Trans! AJ21 
MROSK = Pichup Trans! AJ5) 


YLIOL Pickup: Transl AJTS 
YLO?H = Pickup Switch 
neon ater gidres fc 

witar Strin. tee 
tesee Sap Button 
OPTO 


Page 125 


RXB6T MES Batten Hide 
Holder MES Ambar 
Molder MES Blue 
Holder MES Clear 
Holder MES Green 


Hod@er MES Resi 
Dmd LES Lhidr Blue 
Drnd LES Lhidr Green 
Omid LES Lhidr Reo 
rid LES Lalde White 


Dmd LES Chir Yellow 
Fit To LES Lhide Blu 
Fit Tp LES Lhicdr Gen 
Fit. Tp LES Unior Red 
Fluted Lnids Amber. 


Fluted Lntdr Claar 
Fluted trlar Green 
Fluted Untdar Red 
LES Cover Acnber 
LES Cover Blue 


LES Cover Green 
LES Cover Pur ple 
LES Cover Red 

LES Cover White 
LES Cover Yevow 


Rx820 Pan Neon Amber 
Pan Neon Red 
Square Neon Red 
Square Neon Green 
Wire Neen 


Wire Bulb L2v 
LES Bulb o¥ 
LES Bulb lev 
Neon Bulb 


Ax88G 
RX7OM 


wise 
wh7ar 
WLI5S 
RXBAF 


Page 126 

Bulb MES 3 5¥ 

Bulb MES 6V 0 244 
Bulb MES 6¥ 64 
Bu'b MES 6 SY 

BUid MES 12¥ 1 ow 
Bulb MES 12¥ 2 2W .. 
Bulb MES 24y. 
Portab'e Lamp 
Carayst Lama. 

i2¥ Tupe 

ZA0N Inspection Lamp 
Bulkresd 

Festoon Cable 
Festoon Lenpholder 
Pygmy Bulb Bue 


Pyamy Bulb Green 
Pygmy Bulb Red 
Pygmy Bulb Warne 
Pygmy Bu'b Yellow 
Stay-Pul Lamp 


Snot Haider. 


3-Bank Lamphoider 
BC CleGn Her Sng! 
BC €lp On Her Twa 
Seoul Lame Amber 
Soci Lamp Stue 


Spot Lamp Caer 
Soot Lamp Green 
Sper Lamp Red. 
Spot Lamp Violet 
Gooseneck Lama 
Wies LED Red 
Hint LEO Green 
Miri LED Crarge 
Mira LED Yeltow 
Mim LED Sip 
LED Red 

LED Green 


VAT 


inclusive 
PRICE 


£19 17 
£20 85 


K 


1981 
Catalogue 
Page No. 


WLISG 
WL3DH 
¥YéOT 

WO 6E 

HeOQ 
YHBIR 
YHE2S 
¥vely 


Yr4a2y¥ 


LED Orarge 

LEO Yellow 

LED Chup 

Square LED Red 
Sqmare LED Green 
Square LED Yellow 
Square LED Chp 
Large LEB fed 


varge LED Cip 


Page 128 

yra8¥ Shape LED Rl Red 
YY46A Shane LED 23 Green 
Y¥476 Shape LED R} Orange 
Y¥48C Shape LEO R1 Yel'ow 
¥Y49D Shape LED $2 Red 


YYSOE Shape LED 52 Green 
YYS1F Shage LED L3 ed 
Y¥52G Snape LED L3 Green 
YYS3H Snape LED LI Yetow 
¥V54) Snape LED T4 Reo 
YY55K Shape LED 14 Greer 
YY5SEL Shape LED T4 telow 
YYS7M Shape LED AS ed 
YYS8N Stape LED AS Green 
YHASW  urminaier Orange 
YY42X% = Siyminator Yellow 
YHS3H Cliplite Amber 
YHESJ = Cipiite Cear 

YHSSK Clipe Green 

YHS6L $= Ciptte Red 

YHS7M Chpite Yetow 
¥Y6I8 = Multrcotour LED 
YY59P Chrame LED Small 
YY60Q Chrome LED Large 
ByYé5¥ Red Bargraph Dsipy 
YG33L_ Green Bargraph Dstpy 
YG3EN Ornge Bargraph Dsply 
¥G35Q Yilow Barganh Dsply 


Page 129 

FRI6P = 7-Seg Red Type | 
FR37S 7-Seg Red Type 3 
FHIBR 7 Seg Red Type 4 
FRIQN "1/2" Display Type | 
FRAOT “2/27 Display Type 3 
FRAY "1/2" Display Type 4 
BY66W OD Dspisy Type A 
BY67X OD Dapay Type AF 
Byegy DD Dispiay Type C 


Page 130 

XX08) = 4-O1%% Ospy Cmn Cath 
BY7OM 4 Dig Dis bein Anode 
Mult Cn Cath Oisply 
Filter Artber 

Filter Green 

Fitter Red 

Frter Yellov, 

Lyd Crystal Display 


Page 131 

AL3SO Opto-tsolatn . 
¥Y625 Qua! Opte Isotator 
Y¥63T Quad Onto Isolator 
elle ariingion isc ator 
“YEA SCR Isclator 


QQLOL  Triac isolator 


Page 132 

iR Emitter T1138 
Photodiece FILEGO 
inteaRed Source 
infra Red Sensor 
SLA 


6Px25 


Page 133 

HQ6IR MEL 12 

YG62S Xenon Tube 

YQ63T =“ rayes Transtme 
S6L Imm Light Guide 

RLITM Laser Tube 

HY19¥ 


SKY Laser PCB 
49631 


Lens 
HQ63U Lenshoider 


ORGAN PARTS 


Page 134 
QLO2C = SAM?? 


Page 135 


XB10L D¥O2 
XBLIM DNO2T 


Page 136 


Shart Spring Une 
ik Spring Line 

WES Onver Modute 
Reverb PSU Module - 
Mid Kbd 49: Note C-C 


RB Mounting Strip 


Page 137 


8149 Meybosrd 48.Note 
XBISH Keyboard 49-Note 
XGI65 Meyboard 61-Note 
XB94C Contact Block 1WG 
XBOQLB Contact Bisse GJ 


*BO2C Contact Block GB2 
X80430 Contact Black GC3 
Earth Bar 


XBOSE 
God Wire 


4B008 
XBBST Spacesnd Mid Range .. 


Page 138 
XBRTU Rotating Horns Unit .. 
Stop Tab Bleck si 

Sted Tab Blue 
Stoo Tat Green 
Stop Tab Grey 
Stop Tah iv 2 
Stop Tab parton — 
Stop Tab Orange 

Tab Red 


Stop Tab White 


VAT 


inclusive 
PRICE 


6?p 


£12490 


£450 
£215 
59p 


£1,20 


1982 _ VAT 
Catalogue inclusive 
Page No PRICE 
FL755 Stop Tan Yellow poe 
BROSF 5 Tad Ace Del Trem fil 
BRA7B S Tab Bass Suitar £119 
BR67X § Tab Bourdon 8 £119 
BROGG § Tab Cello 16° £1120 
BRD?H 5 Tab Clarinet 3 £1.10 
BROS! S$ Tab Caron & £110 
BYOOA $ Tab Clavichord £110 
BYSIB S$ Tab 0/6 to Kotor £119 
BYOZC 5 Tab Diy Vbrato Acc £110 
BYOID 4 Tab Diy Varto Sola £1.10 

K §Tab Dapasor £110 
BHESY S$ Tab Draresen 16 £110 
BRIG. 5 Tab Drawbars Ac £116 
BRIIM 5 Tab Oawbars Solo £1.10 
BR12N $ Tab Ouicana & £110 
BR13P 5 Tab Fiute 1 . £1.30 
BR149 § Tab Fite 2 £119 
BR15R 5 Tab Flute 22/3 £1.50 
BRIE6S 5 Tab Flute 3°. £110 
BRi7T S$ Tab flute 5 173° £110 
BRIaU § fab Flute & £11¢ 
BRIGY S$ Tab Flule 16 £1190 
BRZ0W S iad french Horn & £110 
BRZIX $$ Tab Gedecht 5 £110 
BYOSF S Tab Gecackt 16° E110 
8°06G = § Tab Fomty Tonk £1.19 
BR22Y S$ Tab Kory # £110 
BYO?7H 5 Tab Mixture 16° £j10 
BR23A S$ Tab Oboe 8 E1 to 
BR245 S$ Tab Octave 4 E10 
BR2SC S$ Tab Peda! Sustain £) 10 
BYO8) § Tad Pano £110 
BYOSK SS Tab Presets Cancel £110 
BY10L $ Tam Prers to Rotor - £110 
BYllkl 3 Fab Reed 4° £110 
BR260 StabReverd .. £110 
BY1ZN 5 Tab Pot Fast £320 
BYi4P 5 Tat Rotor To Main £110 
BR27E § Tab Sa cet 4' £110 
BR28° 5S Tab Salicional 8° £110 
BR29G 3 Tab Saxophone 16 £110 
@RIOM S§ Tab Soo De! Trem - £116 
BR315 SS Tab String 3’ £110 
BR32K § Tab Srng £110 
BR33L = § Tad Sub Bass 16 £110 
BYISQ 5 Tab Sustern Acc £1160 
S8Y15R S$ Tab Sustain Sola £110 
BR34M 5 Tab Trerutant £310 
BR35Q 5 Tab Trumpet 8 £110 
@R36P  § Tab Juba 16° £110 
BY16S S$ Tab Vibra £110 
BR37S = § Tab Yox Angiica 8 £110 
BRZGR S$ Tab Yor Humane 8 £1130 
BY17T = Mar Ky Tab Cel'o LE £345 
BYI8U Mar Key Tab Ciar 3 £345 
BYI9¥ Mar Ky Tab Cirion 4 £345 
BY20i Maz Key Tab Claw £345 
BY21% Mar Ky Te D/B to Atr €3465 
BY22Y Mr Ky Ta Diy ¥or Acc £345 
BY23A Mr Ky Td Dly Vbr Sia £345 
BY24B Mar Key Tab Dap 8 £345 
BY25C Mar Key Tab Diap 16° £3 45 
SyY26D Mar K fab Dbar Ace £345 
BY27E— Mar K Tab Dbar Solo £345 
BY2uF Mar Key Tab Due 8 £345 
8Y29G Mar Key Tab Flute 1’ £345 
BY30H Mar Key Tab Flute 2 £343 
BY31) Mr Ky “b Fite 2 2/3' £3.45 
BY32K Mar Key Tab Fiute 4 £345 
Y33t Mr Ky Th Fite 52/3" £345 
BY34M Mar Key Tsb Flute B £345 

aes Mar Ky Tab Flute 16 £345 
BY Mr Ky To Feeh Hin 8 £348 
BY375 Mar key Tab Gedat 8 £3.45 
BY38R Mr Key Tab Gedki 16" £345 
BYSSN Mar Key Tab any Tak 9 £345 
BY407 Mar Key Tat Morn 8° £345 
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By4iU Mar Key Tab Mix 14 .. £345 
BYé2¥ Mar Mey Tab Oboe 3 £445 
BY43W Mar Mey Tad Octve 4° £345 
Byv44x 9 Mar Key Tab Pdi Sus £345 
8Y45Y Mar Key Tab Pano £345 
BY45A = Mr Ky To Prsts Cac £445 
BY4?7B Mr Ky Tb Prsts To Rr £345 
BYd@o Mar Key Tab Reed + £345 
BY490 Mar Key Tab Reverb £145 
BYSGE Mar Key Tab Rie Fst £345 
BYSIF = Mr Ky Tb Rt To Main £345 
BY52G) Mar Ky Tab Sabet + £345 
BYS3H Mer Key Tab Salic 8 £345 
6Y54) 9 Mar Key Tab Sax 6 £446 
BYSSK Mar Key Tab Strrg ' £585 
BYS6L «Ma: key Tab Strng 8 £34! 
BY57M Mar Ky Tb Sb &ss 16° £345 
BYSBN Mar Key Tab Sus Atc £245 
BYSSP Mar Key Tao Sus Soto £245 
BY60Q Mzr Key Tab Trmpt 6! £345 
BY6!R Mar Key Tad Tuba 16 £345 
BY62S Mar Key Tab Vitrata £345 
BY63T Mar X Tab Vor Ang 8° o345 
S¥64U Mar « Tab You Hum & £345 
FL78H Key Tab 90p 
BAIGA ST Sup £135 
XX13P OKT Strip £150 
BR41U Orawbar Red £138 
BR42v) Crawbar White £135 
XB18U Contact Pedal Board... £22 30 
XBLOY Free. Stdg Pedaboard.. £63.00 
Page 140 

XB99H = Pd: Unt Front Panel -£295 
XB96E 32 Nete Palbd P 13541 
i Carron UK with X896 £1249 
XBz22¥ Control Lever £773 
X621M Fano Pecal £1095 
XB20N Sweit Pedal... 350 
XYZBF Renate Foot Control £985 
PANEL METERS 
Page i4i 
RY74R Level Meter .... .. £4 35 
LB80B Sw Strength Meter . £195 
879 Tuning Meter £195 
RW73Q YU Meter ¥41 £220 
YQ47B ual ¥U Meter £390 
RHOTF 2 Pm Mer $0-9-Sdua £665 
RWSBG 2inFn Mt 1000 100uA £6.65 
RYS9H 2nPn Mt S000: 500uA £655 
PYSLY 2m Pan Meter SQuA £645 
RWS2A 201 Pan Meter i100uA £645 
2w93B 2:5 Pan Meter S00uA £645 


+ Pan Meter 1mA. 
Pan Meter Sma 

Pan Meter Loma 
Pan Meter 50mA 


Par Meter 100m4 
Pan Meter 500mA 
Part Meter 1A 
Pan Meter 50V 
Par Meter 3004 


Zin Pan Meter 
Pan Meter WU 
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Meter 4545 loGuA 
Meter 4545 kma 
Meter 4545 YU 
Carge Fane! Mteter 
Murenating Kit 


Meter Mi iSv 
Meter 44! 60¥ 
Meter Mi 300¥ 
Meter Ml LA 
Meter MISA 


Meter MI 15A 
Veter Mi 258 


PCB EQUIPMENT 
Page 143 


SRBP O lin Type 2 
SRBP O ten Tyne 3 
SREP O lin Type 4 
Vero 14356 
Yero 10345 
vero 10346 
Vero 10347 
Vero 10348 
Vero 21002 
Yero 10401 


Verostrip 


Too! 2 
Toa! 2150 
Tow! 2151 
Pin 2140 
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FiBOB Pn 0266 Phot) 
FLBIC «Pin 1657 Prot I 
FLB2D Track Pin 

FL28§ = 4-Way Tag, 
FL29G) = Mounting Stap 
FLLIM Tag Board 
YLLIM Vero Piugbiock 
Eurobreeddoard 
Prof Plugbiook 


0 
0 
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Gus Strip Plugblock 
Pugbick Contct Step 
Piugbiocs PCB. 
Seno Etch System 
UY Exposure Box 


Photo-Etch PCB 
Pnot Etch Orttg Pr 
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Etch Crystals 

Etcher iu 

HXO2C PCB Pen 

Resist Remover 

PCB SRBP Soil Single 


PCB SREP Med Sirgte 
PCB SREP ore Singe 
PCR F Gass Sm Sng 
PCB F Glass Med Sy 
PCB F Glass Ure Sng! 


PCB F Giass Med ble 
Fiarcuit 

Track Tape 31 

Track Tape 40 

Track Tape 50 


Track Tape 62 
Track Tape 80 
Track Tape 100 
Track tape 129 
Track Tape 150 
Track Tape 200 
Pad 075 

Pad 160 

Pad 125 

Pad 150 


Fao 200 
Pag 306 
Pac 400 
Pad $00 
Pad 600 


‘C Pads 200 
Drafting Template 
Transtar Sheat } 
Transfer Sheet 2 
Transter Sheet 3 


Trenste: Sheet & 
Transter Sheet § 
Transfer Sheet 6 
Transter Sheet ? 
Transfer Sheet 8 


Transfer Sheet 9 

Transfer Sheet 10 
Transfer Sreet 1) 
Transter Sheet 12 
Trenster Sheet 13 


Transfer Mit 


PROJECTS 
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MES12 
MESIS 
MESIE 
MES22 
MES24 
MES25 
MESZ6 
MESIO 
MESSZ 
MES33 


MES37 


VAT 
iclusive 
PRICE 


25.90 


£665 
£6 65 


88p 
~ 48p 
96p 


eBetitetd 


MM Mme cm, 
a pete cee tert n O 
BIRD LN CH 


ee UT 
oo 


-250N¥ 


C 1961 vat 
atalogue inclusive 
Page No. PRICE 
XfO4E 0 MESAL 4QpNy 
XH23A4 MESS? 25pN¥ 
XH49D MESA? {S$ 
RHL9V) MESA9 as 
XMOOR MESST 150hy¥ 
BHOZC = MESS2 lipa¥ 
MHOSE MESSI A5pnv 
XH31J MESS4 205NV 
XH33L  MESSS 3GpNY 
XH35 MESSE NYA 
MH260 MES7L 90pny 
KHSOE MESI3 ols 
XF36P Rl Maplin Catalgue £1 25NV 
XFO8) =-MED 120 FREE 
LW50E Electronics For Ab £29.95 
Page 150 
BRASY ASIA 339 
BRBBY Mik/Space Adgir Kit £395 
YLZOW Mate Tuning Module £1987 
BROGA Divider Board 'A £43 
BBOIB Onider Board “B" £320 
B802C Tone Boara ‘A £4 45 
88030 Tonz Boao 'B £198 
BBO?H Centro} Board ‘A’ £425 
BB08! Contro! Board A’ £2 99 
BBOSK Sawtooth Board A* £425 
BELO, Sawtooth Beard 'B c4 85 
BH1IM Gate Board . a4: 
BS04E Tone Board ‘C £4 8 
BPOSF Yone Board 0 £4 32 
BBO6G Tone Boara £' E46 5S 
BB12N Pedal PCB A » £2 20 
Q@BlSR Mother Board ‘A £10 40 
BB13P AB Switen Boaro £1 68 
6614Q ES Amp Baars ‘A’ Ii 
BB77J Dwaer MO & Fra Gen £49 
BE78K Pedai PCE B £387 
BA7SL  32-Note Pedal Voice £445 
BBS0S Pedal Pode PCB £165 
HQ?72P Auto Ogn Gen/Cik PCB £3 95 
HQ73Q Auto Ogn Crd Car PCB £975 
HO?74R Auto Qgn Autn SEPCB ... £5.95 
HQ75S Auto Ogr PASPSU PCS. ..£4 35 
YLOOA Organ Mier PCB £325 
YLI8U Power Supp 2605 £145 
YL71X 32 Note Pal PSU PCR £295 
XX38R Downdeat tncicte PCB £220 
XHOOCA MESS1 TopNy 
WHOZC =MESS2 Laps 
MHO4E MESSI 35pN¥ 
RHUL) MES54 30pN¥ 
XH3GL  wESSS SOpN¥ 
Page 152 
XFLIN MESI2 : £2 ONY 
SB41U Synth Mixer PCB £3.95 
BE4aXK Synth ¥VCA PCB £1 36 
GY87U Synth Preset Mtg Bd 65p 
BYBSY Synth 1979 Kybd Cont £595 
BYdgW Synth Benary Encoder £795 
BB40T Synth Pol! Mtk Il PCR £495 
BY9OX Synth Smpt& Wee PCB . £395 
BS43W Synth Tens Gen 1 FCB £3 20 
BESSY Synth Trns Gen 2 PCB £3 20 
BYSIC Synth Tres pare PCB... E124 
BY820 Synth er & Pris PCB £320 
EYQjE Synth ¥C Pr &AncPCR £665 
BBIBR Syrin Oscillator PCO £325 
SB48C Synth Ext Ps PCS £154 
HR6SY 3600 VCF PCB £2.17 
BB6aU 4600 Hinge 63p 
BB63T Synth Ext bh’ Ps Akt 649 
BB49D Syrth Oseltir Mtg Bur a? 
BBS2G Syrtn Mixer Chassis £2.10 
BSSiF Syrth Pwr Sp'y Hise £130 
BBS6L Synth Miacr Mig Bat 1p 
BESS Symp frns 1/Ery Brkt 85p 
GH59F Synth Tens 2 Mig Bht £120 
BS60Q Spath ¥CA Mtg Bat Sap 
B361R Synth ¥CF Mtg Bet 64p 
BF9I5D Joylever PCI 99n 
xQO18 Front Pane’ £13.50 
Carin UK wilh XQ. £9.00 
BY@4F 5600 Rear Pare! £455 
XQOZC 5600 Cabinet £5023 
Carron UK with XQ02 £900 
XB79L Teak 5600 Cabinet 9 70 
Carr in UK with XB79 £7.00 
Page 154 
BY86T 3800 intertace PCB £2 29 
BB478 - Synth Orpt Stee PCE £455 
40030 Front Panes sorta 
Carr in LX With XOO3 £8 00 
BFO6E 3800 Sp Ext b/P Git . 55p 
BF98G 3809 VCA Skt Shp 
BFOSH = 3500 Inttace Mig Bat 5p 
*BBG7K 3600 ¥CF Mrg Bat SD 
BY85G 3600 Rear Farei £4 56 
MME 3800 Cabinet £49 60 
Care in_UK with 2904 £9.00 
YQ46A Synth Dems Tane £450 
XFSiU Synth Guide Boos £2 DON 
KF&2V 5500S Patch Chart 7pAY 
XFdaW = 3BOO Patch Chart TONY 
NFIOL «ETI Tap Presi No§ £1 25N¥ 
BA76H Touch Organ PCB £599 
Page 55 
XhIBU MES2Z2 _ a 2S pN¥ 
BY78K Pano PSU/Vome PCE £445 
BY79L Pano Top Oct -CB £495 
BYeo8 = Paro Two Oct PCB £5.94 
XFO3D = MES26 £1.20N¥ 
BA2BF RC Coder PCB £195 
BH2Z9G RC xmitter PCB £192 
BEIOH AC Receiver POR E145 
BB31J AC Interface PCB Ea .88 
BB32% AL Decoder PCB. Eas 
BBIZL RC Relay Orwe PCB 24D 
BBSSM RC Serve Crive PCR 820 
Bets RC Servo Amp PCB 920 
SBI6F RO Tone Gen POR. a5p 
BB375 RC Tone Gecoder PCS Shp 
¥Q030 McM Encoder PCB £110 
E MCM Reczeve: FCB £118 
YQOSF = McM Rewr Dedr PCB £105 
¥CO?7H Me Transmitter PCB £195 
YQOEGS McM Stereophorer PLA — £1 10 
XO06G Paro Cabnet Black £49 95m 
XY1JM Praro Catenet Teak £6363 
YR Nc Elect lg/Cnv PCB. £1 60 
vQCS4 McM Flasher PCB £110 
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1981 VAT 
Catalogue inciusive 
Page No. PRICE 
¥QIL9¥ ~LM3H0 Amo PCH £125 
¥O20W 20; Amp PCB £1.50 
¥QISU Tone Con PCB . £155 
¥QZ1X Sod /Light Cane PCH £2.10 
Page 156 
za20% MES25 — Fob 
BA16S 9 Orge/Gtar Bass PCB £1050 
RHIGY fAES49 BIS 
XLI3P  Orumeette Kit DIS 
SX16S Drumstette 1 PCB BIS 
XKI7T = Drumsette 2 PCA ols 
LYOIB Drurmette Fro: Panel Os 
LYO2ZC Otumsette Rear Pane) os 
H¥OZC Drumsette Blt Set . DIS 
X898G Onumsette Cabinet DIS 
Page 157 
XHABC MES32 40pNV 
FLOAC Hi Amp Sel Mihr PC £4. 20 
FL95D HiFi Arnp Set PCB. £325 
FLO6E HIF: Amo Eol Mthr PC £295 
FLOPF HiFi Amp Eql PCB £197 
FL9BG HiFi Amp Pk Det PCB 95 
FLOQH HiFi Ama PSU PCB £16 
XRA2K HH Phones Swt Brekt 59 
XYZ1X HIF. Amp Chassis. £189. 
XY22Y — Hift Amp Screen £1 85 
X¥23& HiFi Amp Frt Panel £8. 30 
kyv24B8 HiFi Amp Cover Black £695 
Page 153 
LW40T Tuner Metalwork Kit £42 8B 
LWa.U Tuner PSU Module £2395 
LW42¥ Tuner Switening Mod £1895 
Page 155 
LW4S¥ TY Sound Tuner .. £3955 
LW44X Tuner Head EFS600L) .. £23,79 
LW4 3 Tuner lf Module £1898 
LW4GA AM Tuner |. £17 95 
LW&8C Stereo Tuner Kit . £261.00 

A IF Tuner Mong Module. £9.50 
YQIOL 12/204 PSL Module... £6.70 
Page 160 
XHO7H = MESIZ DIS. 
BE55K Dyn Norse Filer PCB £2 20 
XBOSF Dyn Nose fiir Muri: DIS 
Page 161 
XH2IK = MES37 a 25pny 
XxO30 10. Crannel GE PCE £195 
XB74R  10-Ch) Baise Mewric £10 45 
XB75S  LO-Chl Eqisr Werk £550 
MY¥21X Clock Timer PCB bis 

TLW30H Clock Timer Cate £12 90 
LW31) Clock Timer Kit £43 57 
AYa2K Cassette Mechantem £2495 
XY34M Stereo Tape Module £29 73 
¥Q30H Tape Switch Board... A2p 
Y¥Q33L Tape Switch Bracket 5lp 
¥Q31) Tape PSU PCB. 39p 
xY35Q Cassette Parts Kil. £1298 
XY36P Cassette Recrder Kit £39.95 
Page 163 
XFO4E = MES41. 40gny 
XB76H Disco Front Panel £1150 
B260 Motor Switch PCB .£114 
Ba27— Light Yod Ba £485 
BBiaU Heatsink OR2 74p 
XB77J  Orsca Cabinet hag 44 
Garr in UK witty XA77 £800 
BEBIC Disco Pre Amp Tn PCB £445 
BBI9V Cisco PSU PCB . £195 
BB2OW }00W Amp Board £2.35 
XYZ60 Peatgins Mtg Plate €395 
KY2ZTE  lestsirk Covnr £645 
SR22Y FET Ceramic PU Bd EL 6S 
BB24B Disco Facer Bd ~£L95 
BaZSC VUM & HP Amp Bd £2 35 
XH23A MESS? ale 
%B37S Sound To Light Case £11 50 
Page 164 
LRIGP HO Mixer POB No? £196 
CRIS a Mixer PCB No J €1 55 
LRISA HQ Nixer PCB No 4 $1 35 
LAI4M HQ Mixer PCB No 24 £198 
Page 165 
LRIES 49 Mixer PCB No 5 £1.10 
LR35Q HO Mixer PCS No 25 £160 
LR21X HQ Mixer PCB Nob 889 
tR2cY HO Maer PCB Ne 7 £175 
LR23A HO Mirat PCB No A £160 
Page 166 
8248 HQ Mmer PGB Mo 9 59, 
LR42¥ HQ Mixer PCB No. 79 £198 
LR25C hQG Mer PCB No 10. .€1 85 
LR26D HO Miser PCS No.14 . £) 87 
Page 157 
LW35Q SOW Amo Kit £3495 
Page 169 
MOGSY SOW Hi-Fi PCR £285 
UA32® LGW Power Amp «it £1795 
Page 170 
BY76R 9 Michron Mkib PCS os 
tYB92A  Mechron MkIl Case £351 
(37S Mochron Mill Cik Ket _ o1S 
Page L72 
RLOFH = MAIOOS — - DIS 
WLIGY LE Clock Module £13 46 
Page 173 
LW23N Burglar Alarm Kit os 
LW38R Ultrasonic Dtelr Kt ols 


1981 


Catalogue 
Page No. 


X449D 
¥O52G 
¥Q54H 


Bro2a 
87938 


XxaOT 
RX41U 


MESA? 

Uitrason Tx PCB 
Ulttassnic Rx PCB 
Burglar Alas PCR 
Externa: Alarm PCB 
Aiarm Box Bracaet 
External Alaren Box 
Burgiar Aiarm Box 


See7Square Gen PCB 


Audio Osc Ft Panel 
MES15 

MESIE 

lgnibon PCB 


ign Mtg Plate 
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WEST) 
Keyboard PC, 
VOU Logic PCA 
YOU PSU PCB 
VOU Frant Panel 


UHF Mod No 2 
Magnum Booklet 
Magnum 1 PCS 
Magnum 2 PCB 


PROTECTION 
Page 175 


WR13P 


Sefusenolder 20 
Safusenoider 1 1/éin 
Chassis F/H 20mm 
Chassis F/H 1 1/4 in 
Fuse Chp “fl 


F/H Car 

Fuse 20mm 50mA4 
Fuse 20mm 150mA 
Fuse 20mm 150mA 
Fuse 20mm 250mA 


Fuse 20mm 500mA, 
Fuse 20mm 1A 
Fuse 20mm 1 54 
Fuse 20mm 2A 
Fuse 20mm 34 


Fuse 20mm 5A. . 
Fuse A/S 500mA 
Fuse A/S 1A. 
Fuse A/S 28 
Fuse 1.1/4 50mA 


Fuse 11/4 10G6mA 
Fuse 1174 1SGmA 
Fuse 11/4 250mA 
Fuse 11/4 500mA 
Fuse 11/6 1A 


Fuse 1 1/41 54 
Fuse 117% 24 
Fuse 11/4 34 
Fuse 11/4 5A 
Fuse 114% 0A 


Fuse 21/4 15A 
Plug Fuse 20 
Plug Fuse 34 
Prug Fuse 34 
Plug Fuse 13a. 


Fuse Wire 

RF Supp Choke 1A 
RF Supp Croke 20 
RF Supp Chone 34 
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HW iP 


HWwOTH OB 


YRIOX 
Y46A 
YWSOE 
YW5 1 F 
Ywa7B 
wee 
Wwd9D 
YBOIY 


XY33L 


Mains Trans Supp 
elts Cap 

R-C Network 

Door Contact Reed 
Window For! 

Foul Terms 
Surface GA Reed 
Doo Loop 

BA Junction Bos 
Pressure Mat 


Smoke Detects Type | 


RECORD AND TAPE 
Page 177 


XGA 
XB23A 


Autochanger 
Re Dave Turntadte 


*X825C Be't Brve Turntable 
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FQu?TT 
FOTSU 
Fougy 


Cartridge Sle MP6O 
Cartredge Sice 710 
Crridge Side BOSSS 
Ovive Whee! BSR 
Spindie Auto BSR 
Soinat Many BSR 
BSR Drive Feit 
Carner Wat SL75K 
Cartedg Carner S195 
Carrer Kit SLOSK 


Criedg Car Zee 100 
Cartrdg Car SP2511 
Cartrdg Crrmr SP25V 
Carrer Kit SP25¥K 
Dr Wheel Garrard Lrg 


D Wheel Garrard Sin 
Spindle Man Short 
Spindie Man Lot 
Seindie Auta Short 
Spindle Auto Long 


$P25,¥ Tone Arm. 
CB Weight SP25IV 
Garrard Orne Gait 
SP25Ili Motor... 
S5P251¥ Motor 


Headshel _.. 
Cirdg BSR XSM 
Credg BSR X5H 
Cycg BSR SX6M 
Ctrdg BSR SxX6H 
Drive Beit 46mm 
Onwe Bett $?mm 
Drive Beit 66mm 
Crve Be? 76mm 
Dnve Gelt 90mm 


Cirdg Acas 104 
Cudg BSR SE12M 
Ctrdg BSR SCl2H 
Ctridge Pips Ge215 
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FY75S 


June 1982 Mapiin Magazine 


Cerdg Rigonda 288. 


VAT 
inclusive 
PRICE 


DIS 


DIS 


Dis 
ois 
bis 


> BIS. 
£12 80 
~ BIS 


- £295 


£445 
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Catalogue 


Page No. 


HRIIM 


Crdg Sono STAHC 
Ctrdg Sono 3509 
Ctrdg Sano 3649 
Ctrdg Sono 3559 


Ctrdg Sono ¥100 
Cartridge QLM30. 
Cartndge QLM36 
Cirag Goldring G850 
Cirdg Goldring G800 
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FQ3BR 
FO35N 
FQ40T 
FOS 1g 


Ctrdg Goorng GBOOH . 


Crrdg Goldring GSO0E 
Ctrdg Tenore! 120010 


Udg Tenore! T2001€0.... 


Paga 182 


PQA! 


Styius GP104 0D 
Stylus Acos SM6. 


Stylus ADCRK& 
Stylus ADC RSQ30 
Stylus ADS RSO36 
Stylus ATE 

Stylus AT70 

Stylus ATSIIE 
Stylus MB J 
Stylus BSR TC8 D 
Styius BSR ST4 DD 
Stylus BSR ST10 


Styius BSR ST15 
Stylus BS ST17 DD 
Stylus BSR ST2} 
Sty!us Deeca Daram 
Stylus Cus! ONZO1 


Stylus Gareard GAT5O 
Sry!us. D1IOE 

Stylus O110H 

Stylus D1TOSR 
Stylus 0120SR 


Stylus Hitach) STIO1 
Stylus Hiteem $T103 
Stylus Hilach: ST104 
Stylus JVC DT2IS 
Stylus ¥icter DT33 
Stytus JVC D126 
Stytus L¥659770 
Stdus NP EPS3E 
‘Stytus NP EPS52 
Styius NP EPS53 
Styius Povip AGI206 
Sty Philips GP200BD. 
Stylus Philips GP205 
Styfus Phitps GP213 
Sty Philips GP4O0 


Sty Fhilps GPSGOMhZ 
Styl Preps GPIQ1Mk2 
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Stylus RIG 258 OD 
Stylus 8F40D 
Stytus 0M500/7 


Styius Sanyo $T10J) 
Shius Sorat 


Stfus Sensu: SN41 
Stylus Sanyo ST7O 
Stylut Sanyo 2611 
Stylus Sony ND128 
Styivs Shara 10) 


Stylus Snarp 706 
Stytus Sharp 717 
Styius STAHC DD 
Sty'us Sonotone ¥10 
Styiu® Sonotone VIO 


Styius 2509 - 

Sty'us 2329 OD 
Stylus KS40A DD 
Servius KS416 DO 
Styius £S4,C DD 
Stylus Sony XL15 
Stylus Sony ND126 
Stylus Sony NDi33 
Styiut Sony NDL34 
Styl Temere! N2001D 
Styi Tenoral N2QO1LOM 
5tyi Tenorei N2001ED 
Stylus Tetrad 51 
Styius Toshito N3C 
Stylue Toshiba N55 


Stylus Toshiba NSS 
Stylus Toshiba N550 


0 
i 


184 


Record Care ht Ci06 
Musicenve Kit C113 
Cleaning Arm €100 

Cleaning Arm C108 

Roller Pack C33 


= Roller Pack C96 


Clasning Cloth C10 
Dust-Of C101 
Cleaner C92 

Stylus Microscopes 


Stylus Brush C103 
Stylus Brusn C97 

Stylus Cleaner C95 
Cleaning Kit C114 


Page 185 


FROG 
UXTOL 


Ome & 
fF Sean 
YWESG 
FREQE 
YwesT 
YBS6L 
RBOSE 


weg 7u 
ywasy 


Page 


Ant-Stat Fluid 69S. 
Anti Stat Ma10119. 
Ant-Stat Gun 

Spnt Level 4¢ 
Stylus Balance PA] 
Record Grip C206 
Glam Speed indicate 
Cosastte Ki C115 
Cassette Kit C1G? 
Cess Heed Cinr C118 
Creaning Steck C103 
Tape Cleaning Fluid 


186 


Cassette Cine Tape 

i Cassette Cin & Cermag 
Straight Cemapeitzer 
Curved Demignotcer 
Cassette Spicer 


Spring Biock 


VAT 
inclusive 
PRICE 


£595 


1981 _ VAT 

Catalogue inclusive 
Page No, PRICE 
WQ7T  Sstheing Tepe 650 
RBOID Cassette Cave 23p 
FREOQ Index Cards 140 
REOIR Cassette Fast Winder £275 
FRS9P Test Cassette 53. £4 96 
¥GZSC Cassette Tape C60 lo 
YG26D Cassette Tape C90 652 
Page 187 

REOSF Casseue Tray 524 £187 
RBO7H Rota-Rack £2 45 
LHO1Y Cassottebox £465 
LHS2A Videocassettebox £368 
FQe3T GF Cassette Head £12 80 
FO6SL) Mono Cassette Head £455 
FOG6W Cassette Erase Head £265 
FOS5Y Stereo Cassette Head. £475 
FQ67X Tape Hd Two-Track RP £15 5D 
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FQ68Y Toe Ho Two Trck Eras £395 
FQB9A Tape hd FourTrck RP | £1525 
FQ70M Tpe Hd Four Tra Eras £8 65 
FOTIN 2-Head Bracket £495 
FQ72P 3-Head Bracket €539 
RESISTORS. 

Page 189 

U Micro Res . 3p 
M foen Res .. 2p 
5 Std Res. 3e 
[e! 1W Res So 
Page 190 

x Oxide 5p 
T 1% Res Sp 
XLOSF Colour Wheel 25p 
“ W/W Mon Res 19p 
Page 191 

L Te WW 24p 
4 1OW AS® 2p 
B 25 #7 W Res £165 
v Hy Res 133M 12pm 
¥ HV Res 47M 220 
BLE4U  Constanian 28 swe £335 
YYL2N Resnet 100R B5p 
Y¥}3° Resnet 220R 85p 
¥¥}4Q  Reswat 470R 8p 
YYISR Resnet Ib Bhp 
YY165 Resnat 2k2 85p 
YW17T = Resnet 447 &5p 
Y¥IGU  Resniel 10k &5p 
YYI9V Resnet 22k 85p 
Y¥Z0W Resret 47k 5p 
YY21X  Resmet 100k 85p 
WR52G Hor S-Min Prest 1O0R 10p 
W534 Hor S-Mor Pres! 220R 10p 
WREY) Hor § Win Pres! 470R 1p 
WRESK Hor S Min Priest 1k 10p 
WRSEL Hor S-Min Prest 242 10p 
WYRSIM Hor S Men Prest 2k? 10p 
WRSBN Hor S Min Prest 10x 10p 
WRSSP ror S-Min Prest 22K 10p 
WREOQ Hor S Min Prest 47k 19p 
WROIR Hor &Min ]O0k 10p 
WR62S or $ Min Prest 220k 10p 
WRO3T er 5 Min Prest 470k 109 
WHE4U Hor § Min Preset 1M 109 
WRESY ¥:t S Mon Prest 1008 llp 
WREGEW Vit S-Min Prest 220R Jip 
WREIX ¥S-Mm Presi 470R llp 
WROEY ¥rtS Min Prest 1h ilp 
WRE9A rt S-Min Prest 242 lip 
WR7QM rt S Min Prest 4u7 llp 
WR71N Yet S Min Prest 10% lip 
WR72P VS Min Prest 22k llp 
WR73Q Wet $-Min Pregl 47% lle 
WRIGR Vet Sim Prest 100% lip 
WR75S vert S Min Prest 220k lLp 
WR76H Vet S Min Prest 470k lip 
WR77J Vert S Min Prest 1M lip 
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WRIBK Hor Skeletor 100R lap 
WR7SL_ Hor Skeieten 220R l4p 
WR8O0B Hor Skeleton 470R 26 
VRBIC How Skeleton 1k 26p 
WR82D Hor Skeleton 7k2 26p 
WRB3E Hor Skeleton 4h? 265 
WRA4SE Hor Sxetton 10k 265 
WRB5G Hor Skeleton 22k 260 
SYREBT Hor Skeleton 47% 26p 
WRE7i) Hor Skeleton 100% 26p 
VIRBEY Hor Skeleton 220k 26p 
WRASW Hor Skeleton 470k Zip 
WARGO Hor Skeleton 1M 26D 
WRI1Y Hor Skeleton 2M2 26D 
WR9ZA Hor Skeleton 47 26p 
WWOOK Vit Skeleton 1O0R 249 
WWOi8 rt Skelston 220R 2p 
wwoO2C Vert Skeleton 470R 249 
YAVOLD Yrt Skeieton Jk 24p 
WOE Vrt Skeletor 2h2 24p 
WWOSF Yrl Skeletan 467 249 
WWI6G Vrt Skeleton 10k 24D 
WWO7F Yrt Skeleton 22k 24p 
WWO8. vr Skeleton 47% 24p 
WNDIK Vet Sa@reton 100k 24D 
WW1O% Vrt Sk@leion 220k 24D 
We] EM ¥rt Skeleton 470K 24p 
Ww 2N Wit Skeleton 14 28p 
WASP vet Saeleton 2M2 240 
Wa14Q ¥rl Skeeton 4M7 249 
WRESR Ceret 100R S8p 
WRION Cernist 500R 88p 
WR40T Cermeat lk SBD 
WR41U Cerntet Sk 98p 
WRéeY Cermat 10% 3Bp 
WRASW Cermet Sok 98D 
WR&4K% Cermet 100 $8c 
WR&SY Cermet 1M 38p 
WRIGA 15-Turn Cormet 500R £120 
WRA7B 5-Turn Carmet Ia 1220 
WRABC 15: Turn Cermet 5k £120 


WPASD 28-Turn Cermel 10% £.20 
WRSOE 15 Turs Cermet 50% £120 
WRSiF 15 Ture Cermet 100k £120 
BROBG Edge Cantro Pot 65p 
BWO7H Edge Knob Smaii Bik 85 
BY08) Edge Knob Sma Grey 8p 
BWOOK Edge Kred Large Bik ao 
BWIOL Edge Krob Large Grey ae 
FWOSA Pot Lin lk 37%p 


1961 


Catalogue 


Page 


FW27E 
Fw26F 
FW29G 


No 


Pot Lin 4h? 
Pot Lin 10%, 
Pot Lin 22k 
Pot Lin 47% 
Pot Lin 100k 


Pot Lin 220k 
Pot Lin 4708 
Pot Lin 1M 
Pot Lin 2M2 
Pot Log 4h? 
Pot Lag 10% 
Pot Log 22k 
Po: Log 47% 
Pot Leg LOO« 
Pox Log 220k 
Pot Log 470k 
Pot Lag 1M 
Pot Log 242 
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Pwa lu 
Fw A2y 
Pwd sw 
FWadK 
Pwasy 


FSG a 


Sw Pot bo 4h7 
Sw Pot Lin 106 
Sw Pet Lim 226 
Sw Pot Lint 47% 
Sw Pot Lin 100k 


Sw Pot tin 220k 
Sw Pot Lin 470k 
Sw Pot Lee IM 

Sw Pot Lin 242 
Sw Pot Log 6h? 


Sie Pot Log 10k 
Sw Pot Log 22h, 
Sa Pot Log 47k 
Sw Pot Lag 100k 
Sw Pot Log 220% 


Sw Pot Log 470n 
Sw Pot Log 1M 
Sw Pot Log 2M2 
WAN Pot 1OR 
WA Pot 20R 


WeewW Pot SOA 

Ww Poe LOOR 
W/W Pot 200R 
WY Pol SOOR 
Wew Por lk 


W/W Pot 2k 
w/W Pot 5k 
Weil Pot 10k 
Wed! Pot 5G 
Suat Pot Lin ak? 


Dua! Por Ln 10k 
Dua! Pat ten 22% 
Dual Pot bir 47% 
Dua’ Pot Lin LOD 
Bua! Pot Lin 220% 


Qua! Pot Lin 470k 
Qua! Pot Lin 1M 

Ove! Pot Lin 2M2 
Qua Pot Log 447 
Dual Pot Log 10k 


Dual Por Lag 22h 
Duo! Pot Log a7k 
Dur! Pet Log 100s 
Gua! Pot Log 220k 
Dual Pot Log 470k 


Dua’ Pot Log 1M 
Oual Pot Log 24% 
L/S Cantra! 20R 
US Contra 5OR 
L/§ Contre 1008 


L/S Contre 200R 
Rnenstat S0R 
Rreostat 1OOR 
Rheostat ]SOR 
Fheostat 200K 
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FA32K 
FXISL 
FXG 
FAXIG 
FX4G 


‘X375 
FxaaR 
FX53H 
FXSAs 
FXESK 


Slide Pot Lin 5k 
Stide Pot Lin 1Gh 
Side Pot Lin 25k 
Stide Pot Lin 50k 
Side Pot Lin 100k 


Slide Pot Lin 260k 
Slide Pot Lin SOGk 
Slide Pol Log 5k 

Slide Pot Lag 10k 
Side Pot Lag 254 


Side Pot Log 504 
Sige Pot Log 100k 
Siide Pat Log 250k 
Stide Pot Log 500% 
Oual Sige Lin Sk 


Dual Slide Lin 10k 
Qual Slide Lin 100% 
Qual Side Log 10k 
Quat Slide Log 50k 
Oual Sade Log JOGh 
Dust Slide Log 500k 
Side Bezel 

are oe a a5 
loyste a 
2s Joystick 
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FY2IK 
Fr22¥ 
Feaay 
FMS 
FRO2S 
WwH23A 
HAE 
HBIg 
HB1IM 
HBLZN 


HEOSK 


Thermistor ¥AIOSS 
Tnermistor VAICS6: 
Thermistor ¥41066. 
Thermistor VA1OE? 
Therm sta R53 


Thermister G16 
Trermistor G29 
.DR ORPI2 
LOR ORP6O 
LOR ORPG) 


LOR RPYSBA . 


SEMICONDUCTORS 
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BOA 
8018 
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AY 31270 


AY 32-1350 
AY-7-81.5 
AY-5 101 3a 
AY 5 1224 


250 AY-S 1270 


WQ19V 


B2 ED) 
2 7E 
t2N 
13° 


pe coe 
See 
serge 

CAmD 


BR oge 


BIOS 
Worn 
~Owe 
cess 


F375 


FASW 
Fede 


DOaDD 
BlOSO 
peeked 
<“c2 


ane 
Sat 


Fe Pech 
fee 
<5 


929209 
sear 
UrTEerx 


bala! 


61) 


a 
s 


DODO 20004 Secoo 
ges 
aes 


e3 


AY 5.2476 
AY 5 40070 


BCR0L/5 


BC201/5/302/5MF 
BC302/5 


BCR? 


BD135 


BIX6 1C4¥7 
B2BICSV1 
BZx6105V6 
B2x61C6V2 
BZXG10bVS 


B2x61C7¥5, 


BZX6:C16 
BIXG1C18 


B2x61C20 
62%61C22 
BZNG IC24 
82x61C27 
B2E1C30 


B2X61C33 
B2X61C36 
B2x61C29 
BZX61C43 
BZx61C47 _ 


6ZXE1C51 


B2x61C75 
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BZV8sC2V7 
BZY88C3v0 
B2reac3v3 
BZYBaC3V6. 
AZYBEC IVS 


BUVEBC4 v3 
BZYBaC4aY? 
BZyYescsy] 
BzZ¥88CSve 
BZY88C6v2 


BZyascevs 


CA SO89E 
CA3130T 
CAIMOT 


DACOBOILCN 
OF412 
Ovi202w 
ovi2esw 
DV1210W 


DV1270W . 
Ovlz30W 
Dvl2s0w 
ER1400. 
ER3401 


HSCH1001 
1CL7109 

ICL 7ESOCPA 
10M /0451P1 
CM721601P| 


iC¥722681P| 
1CM 7555 


HO0042¢ 


1M3352 
(377 


LM379S 
LM380 


M305 
M387 
LM389 
LM1818, 
LM1830 
.187) 
LM1872 
M2917. 
LM1820 
LwaeqD 


W905 
OMS5911 
1M3914 
LM3915 
13916 


LM13600N 


MA108 3 
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680! 
mcéso2P 
MC6810AP 280ns 
MC6821P 
MCERSS 


n MEL 12. 


VJE340 
MJE350 
MiE29o5° TIPZFSS 
MJES055" TIPSOSS. 


AZ2 - 
wee 
MLEZQ 
PE102 
MPSALS 


1981 VAT 
Catalogue inclusive 
Page No. PRICE 
QHEIR MPSAES. 45p 

E25 MPSI636 lép 
IH63% MPS363BA 18; 
L234 MS4A_ eg 
WOS3H MY¥AM115 £210 
J NES3} £165 
WOSSK NE S84 £218 

I66EW NE 55S 2lp 
/H67K NE S66 62p 
WOS6L NE S65 £134 
QHEBY NE 566 £1 60m 

H6SA NE 567 £1 30m 
*7¥87U =~ NE571 fA77 
NESS34A £245 
YY67?X% NE5539 £785 

YG38R NSM4000A £7938 
H?OM OA47 l2p 
H7iN QASD 3p 
72P QAI Bp 
IH73Q CASS &p 

7 OA200 
QH75S OA202 13 
QH774 OC28 ol 

H7BK 0C35 £135 
B20 OCS "2p 
Ha3E OC70 38p 
SSF OCTL 3lp 
0C72 42p 

IH87U OCS) 42p 
HBSW OCB3 a5p 
91Y 00170 Sp 
aes OC171 99p 

938 PN3633 2¢p 

STM FOL 95p 
WOSSN 
#QS9P ROZ2513 £B 95 

1Q04 §2008B £226 
LOZl SAM77 £120 
LOSF $C146D £155 
SFF96364 £945 
QLO6G $G1495D £395 
LO7H §63402 £378 
GIR S$+1204 £665 
SLe30 £335 
1085 S$T2 25p 
LOSK §6SOOS 47p 
CLI, set 52p 
WOBZS |AA 55D 35; 
LLIM FAGE1C0 £145 
128 TAGI/600 £120 
[35Q THA 651 £2 25 
QL!3P TBASLOP 9p 
WQ63T TBABZOM 70) 
YY?9L  TCA350Z 239: 
WOEZU TCAA5O0A £335 
#WH20W TDA1022 £6 75 
Yr764 TDAIOZ4 £149 
Y470M TDAZOG5M £8 25 
vQSEW TOAZ0I6 £165 
WQ67% TDA2030 £195 
evY¥S6T =TDA3410 £190 
1SR TIPZ1A 39p 
LIES THP32A 3p 
Q71N TiP3IA 78p 
WO72P TIP34A Sp 
QUITY) OTIPGLA 49p 
Ligu TIP42a 45p 
7 HP 122 Sp 
WQO7ER TIP127 755 
QLI9V TiSs3 550 
WQ75S TLL76C 55p 

GH TLI72C 76D 
YY77)) = -TLE300 BS 
YY78%  TL4978 £16 
Yv86y  -MS1121 £295 
Qi2zaw yvA7C9C 750 
@i22Y A723 TOS9 Bhp 

L2iX wA723C 14pm DK 550 
L22¥ vATSIC 8-om OIL 239 
R23A vA/SIC 14 pin Dit 7B) 
L268 wA7A7C 7% 

fC yA748C S2p 

260 vATELOSAWC 45D 

77S vATBLIZAWC 45p 

L27E = vA7BLISAWC 45p 
F = YA78MOSUC . 730 
L29G vA7B%12UC 79p 
30H vA78M15UC 79 
78K u?BYGUIC £12 
L331) vA78CSUC 78p 
L3Z2K = vA7B12UC 789 
QL33t = uATZI5SUC . 7 
WQSL VATBGUILC £12 
34M vAZSOSKC £165 
L35Q vAFBISKC £165 
208 UA7BHOSKC £55ca 
1C uATBH12KC €649 
WOEBZD LA7BHISKC DS. 
WQS3E vA?BHGKC £625 

SIF yAZBPOSSC €3.25 
WO8S5G yA/SLOSSWC 58p 
WQB8ET VAZILIZANC 63p 
WO87U UATSLISAWC 75p 
WQB8V uSA79IMOSUC &3p 
WYEEW LA7ZSM12UC -89p 
‘MQ30X sA7@MISUC a90 
WQOSLY vA7SMGUIC £120 

92A vA7905UC £L38 
1 38 vA792UC Sp 

P  vA79L5UC a 
C uA7TIGUIC £12! 
1D vA?3HGKC £859 

27—E VKLOKM ape 

28F ¥KI010 £1 

29G ¥K101) £135 

— YNI6AF £1 1a 

S7F YNEGAF £155 
WQ98G VNSBAF £1 37 

LiM YO1O0RCS £4308 

37S WHOS 2am 
IR WG) 34p 
LIN WOZ 8p 
L40F wOA 39p 
4iu  ZN4!4 £125 
L42¥ 25120 
430 ZTX107 189 
$4X ZTX108 tip 
RASY = ZTX1i09 19p 
L464 ZTX300 lép 
Lé7B 277X301 aoe 
82C ZT a 
LSCE 24p 
RS4J  Z7K326 aie 
36L  ZTX330 <op 
LS7¥ ZTX331 28p 
L609 ZTx500 2ip 
LEAS ZTXSOZ wp 
L64U  ZTX504 27p 





1N4148 
INS400 
INS4c1 
1N$402 
IN5404 


IN5406 
TNEIO7 
1N5408 
15921 
14S8C 


1702 1000n5 


2N697 


2N2684 


2N29260r 
2N2926%e 
2NZ926G6n. 
2N3053 
2R309% 


2N3055 
2N3525 


2N3702 


283773 
2N3819 


2N. 
2N4060 


25135 

2102 é50ns 
2114 450ns 
2708 450ns 
2716 450% 


2732 450%s 
2764 450n5 
40 


4040BE 
404 1UB: 


VAT 
inclusive 
PRICE 


W36P 40538E 
W375 40548E | 
W482 4055EE. 


ae 4052BE 
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W39N 4056BE 
Ww4DT S060BE 


QWSIF 40Q86BE 
26 


Ms 40102BE 
Bt 40104BE 
= 40104BE 


WiG7X 401 098E 
WEBY 401 10BE 
W59A <O\G0BE . 
W70M AOtGLBE 
WIIN 40162BE 
W72P 40362BE 
W73Q 401 74BE 
98R 40175BE 
74 4018188 


X34M 40673 


4512BE 


WESG 4514BE 
WE6T S515BE 
w8?U 45 16BE 
RI2K S51RBE 

3k IS 20RE 


BE 
X29G 4528RE see 4O988E 


5Y 45298E 
6A 4530BE 
S9W 453285 
78 454186 
eC 3581BE 


90% 45550E 


(iF 45100BE 


35Q SW Zener SVE 
Gise Sw Zener BY2 


311 5101 tt 


VAT 
inclusive 
PRICE 


.28p 
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74555 
7470 
7472 
7473 
F4L$73 


741$109 
7415112 


1% 
74LS123 
7aLgt2é 
7418125 
FALS}26 
74132 
TALS 132 
TALS 136 


74S 137 
74L$ 138 


7ALS139_. 


74161 « 


74145 | 
7418145 
74150 

74151 

74L$151 
7ALSIS3 
74154 

FALS154 
7448165 
7415156 


7418157 


T4L$160 
74L$161 


7418162 


TALS 165 
74L$ 166 


74S 168 | 


T4,S169 


741S170 


7418173 


7474 

74LS174 
7418175 
74.$1B} 
741$189 


74L$190 
741$191 
74392 
7445192 
74193 


74L$193 
76196 
7418194 
76tS195 
74196 


745196 .. 


741S241 
JALS242, 


7418243 
7418244 
JALS245 
7408251 


74.5253... 


74.8256 
F418 257 
74L$258 


F4.$259 . 


7418261 


FSLS2E6_ 
74.5273... 


748279 
74L$283 


FEL$290 
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YHO4E 7415293 
YHOSF 7415295 
YHOSG 7418298 
YHO7H 7415299 


YHO8s + 741$323 
YHOOX 7418363 
YHIOL 7419364 
YHIIM 7418365 . 
YHi2N = /4L5366 


YH13P 741$367 
YHI4Q 74LS368 
YH) 7AL$373 
YH}5S 7418374 
YH17T 748375 


YH18U 7418377 
YH1I9V 741$378 
YH20W 


YH22Y 7419393 


YWH23A 74L$395 
YH24B 74L$398 
YH25C 9 741$395 
SIM 7415442 

M 7419443 


YH260 74L$190 
YHe7E 7415568 
YH28F 7ALSEE9 
SSP 74LS6C0 
69Q 74 S606 


BIR FAL SECA. 
$865 7415610 
29G FALS670 


GIT F4LSéR4 
30H 740917 


8 
YH36P = 8197=741S367 


8279 
YHS2G 825126M2 


Page 224 
H36P LM301A 
4375 UM308 
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g 20% uA709C 


L22Y uA7AIC 8 pin con 
on 


L238 uA74IC 1 
1248 uA747C 


H29G CA3140T 


gia €A3130T 
Q21X CA320E 


YYB5A LF13741 


CA3080E 
YH64U LML3600N 
QHasC =4C3302P 
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SOE MC3360P 
Q63T TBA820M 
QH3@A LM377 
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WQ36P LM389 
H39N LN379S 
Hs07T L380 


Page 229 


*WO33. LM383 


BY73Q 8W Amp PCB 
L369 Sw Amp Kt 
WQ34M LM384 
QLi3P =TBAS1OP 


BRO2C Sw Amo PCS 
YY70M TOA2005¥ 


Page 230 
WQE7X TOA2030 


YQs3w 15% Amp Kit 

Aa Bee IS Amp PCB 
YQ36P = 15W Amp Bracket 
YQ38R pce 


30/2 PS 


¥Q37S 15% Amp Moaul® 
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WOS6W TOAZ006 
44% MC1303 
ma L381 
RO4E LM381 PCB 


Page 232 
yaar M382 


*Y¥87U -HES71 
*#YYBET TOA3610 


WQ35Q LM387 


Page 233 


wae. MC33<0P 
Y85G LNi818 
QB21x AY 1-0212 
YYBIC 1083 
WH22Y “O87 
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HQSI1F AY-15050 . 
HOS3H Prano IC Ku 
§2G At 11320 


HO7IN M25) 


tQHESU M252 


WH2]X M256 
YY9ex MIGB 
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YYSiY M147 
Yv89N AY 31350 


eWH20W D41022 


YH33L 76489 


Page 236 


YY79L =TCA350Z 
YH32K 76477 
YQ42¥ Sound Effects PCB 
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WOS1R SH1IZ0A 
27 CAI089E 
QZ0W CA31A9E 


Page 239 


WQ37S LM1820 

BL3S TBA 65t 

WOQ64U TCASSODA 
Ha5Y #4C1310P 
ROID Decode PCB 
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WOL?T AY-3-B115 
QUStU 2N414. 
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M478 MC1396 
BEG SG14950 

LO7H $G3402 

H26D CA3046 
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YHGGW SL490 
YHO7X = ML922 


Page 243 
YHESY “1928 


YIN (M1871 
YQ63A M1871 Xretrer PCB 
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YY72P M1872 

YQ70™ L¥1872 Recewer PCA 
@QS55K NE Sat 

YO71N Sérvo Driver PCB 
WO76H TLi72C 


Page 245 


wQ7SS TL170C 
Yoa7S CL 8980 


‘Y9BG  AY-3-1270 
WOA]U LM3916 
YYSEE LM3915 
YYS7F  LM3916 
YOSG (M3914 PCS 


Page 247 
YH30H 74C917 
yY¥82D DF 


OFS02 
Qa2is AY-5 4224 
53H 4-Dm Clock PCB A 


Page 248 


FY3OX  Crysta’ 6 5836YHz 
YY93B ICY 7045iPI 
QB2EC = AY-5-1230 


Page 249 


yv8sy = TMS1121 
YY9Z& = MK50395 
Qs26p ayY-5 40070 


Page 250 


YYa4e = 1¢¥7216D101 
YYS8D 9 'CM722681Pt 
YH63T ICM 7555 
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NE SSS 
OTK NE 556 
468" NE 566 
AOQS6L NE 565 
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HBQA NE 567 
NQBON LN3909 
YY64H TDALOZS 
YH43W 8211 CPA 
wO324 L334 


YHISN 8069 DCG 
WOQ6ZS TAA 550 


Page 253 
Yy7aK TLa97A 

TL430C 
W758 ICL7660CPA 
XX0: 4195 ; 
KXGGE -15¥ Suoply PCB 
BL22Y uA?23C TO99 
QLZLX yA723C 14 pln DIL 


Page 255 
YQ3ON 0.14 Reg PSU PCS 
YHOT O5/1A Reg ¥ PS PCB 
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Page 256 
2c 6502 
WOdIW MCéSO0" 
4x MC680zP 
WEdGA MC6821P 
WQ48C ~MC6BSIIF 


wQ490 MCERS2P 
Ww “ot ¥CEB7EL 


8195 
YHREP 8Y9?=741$367 
$ BT94 
WQI9Y 47 52376 


Page 258 

WOIBU AY 5 10134 

G AE b4O2 

) SFF96364 
3D MC6845 
31) S101 ii 


QW11N 2102 4509s 
AOESY MCESLOAP 250ns 
QUI2N 2114 450ns 


sr 64118 250ns 
Roa NOM4027 25005 
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YH38R 8038 CCPD 


Page 262 
BOs8 PCB 


iv 
$608 4151 
8 DACOBOILCN 
i ADCOBDALCN 
59° ICL7103 
WQ38R LM2917 
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“¥Q67% L291? PCB 
W3SC 7106 
gage 7107 


76H 7106/77 PCB 
@R29G Transkt 3 Leod TO18 
WR30M Transkt 4-Lead 1018 
WER31J Transkt 3 Lead 70% 
WR32K IC Skt 8 Lead 
WRIASL 30 Skt 10-Lead 


Page 264 
WR2SB Kit TOS 
WRIEL kit TOSS 






DIL Socket 20 pn 


DIL Socke 22 pin 
Dt. Socnet 24 pin 
Dit Socket 28.910 
Dit Socket 40 or 
216 Socaet 24 Way 
Sodercens. 
header 14 9:7 
Header 16 6 
ender 24 90 
Insertion Tod 


FLSBL = Transister Covet 
4Q79. Heals nk 92F 

HQBOB Heatsin= 18F 

FL°8K = Heatsink Clip-On 
WéR34M TOS Chassis Heatsink 
FL592 «Yared Heatsink TOS 
FLSEN Vaned Hranh Plas Pw 
FLS7M ane Heatsink IC 
HQ70M eatsmk 2E 

Fig1U Heatsink 4¥ 


HQ694 50 Hi bs Heatsink 
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HQSIC By HF Heatsink 
FLé2¥ Flat 4eaisenh 
FL54_ - Heatsin« LOON 
FLOOR Seatsenk JODNOR 
FU+7S Heatsoma 6W-) 


¥BZ60 Heatsinx 60DN 


4) 05/14 Vareg Pos POB 
YOSSK 0 S/1A ¥areg Neg PCB 


eYY74R L200 


ree) 5/14 Reg ¥ PS PCE 
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FL79L «= Thermpath 


Hi Smai empath 


wY08) Standard Fan 


SPEAKERS 
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H¥IZN Utrasonme Transducer 
FL39N Buzzer 6Y 

FL4QT Buzzer 12V 

FL38R AC Bel 

FL37S Be! Xformer 


FQ08J Bet Push 
FQOSK Nameplate Bel’ Push 
YB2SC Baby siren 

LHOGE Plastic Siren 

LHO7F Stare War Siren 
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LH3S8G Hawas Five DO Siren 
XQ71N  Re-entrant Horn Sner 
XO72P Megaphowe 

XY7EH  Pistot Gap Megonone 
XQ73Q Car PA BW... 


XQ74R Car PA SW 
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YW52G 2in Pezo Tweeter 
WF5S) Direct Rag Pezo 
WFOSK Piezo Horn Flush 
WF554 Prego Horn Recessed 
WSS. Wide Angle Piero 


LB23A Mag Earpece 25mm 
6246 Mag Earpiece 3 5mm 
LB245C  Urystal Earpiece 
YWS7M_ Sietnascope 

WEG4E L/S loz 388 


WBOSF L/S Loz 458 
B08! L/S LoZ 508 


WF57N Hi-Z L/S 648 


YW53H L/S Loz 768 
WESEN 3 inch Teeeter 
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YW52) 15W Core Tweeter 
WE24B Mut Cet) Tweeter 

i. Free Stand Tweeter 
Wresw Doree Teseter 
WAS Rectangular Tweeter 


#WFQ2C Crossover 2 Way 


WFO3D Crossover 3 Way 
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WEA5SY Escutcheon Crsser 
WESG4 Comrolied Crossover 
WFS73 Low Cast on Soar 
WB27E_ RO Sorr CAD) 
YWSSK Plastic Car Grete 


YW56L Metal Car Grits 
WFAB Hey Duty Car Soke 
‘AFSOE  Eilipteal Spee CM641 
WFLEL Ellipteat Soke CM 782 
WF23A  Elliatca’ Spke CMB52 


WY13P Etfiptca! Spke LTBS3 
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WFODA Rd Speeher 11930 
WF52G Rd Spewker LT610 
WFORJ Rd Speaker CM B20 
WEIN Rod Sowaker 17830 
WFI2N Rd Speaker L840 


W534 20W Squawher 
WYISR 4OW Squawker 
XQ77) Fane 50 4R 
X5260 Fane $0 8R 
XQ78K Disco 80 4R 


*G27E Disco 80 aR 

XQ79L_ Forte 1290TC BR 
XQBOB Forte 12507C 6R 
XQS1C Forte C12B5TC BR 
KQB2D Forte C12B5TC LéR 


XQ83E C15 Bass 8A 

KQOS4F C15 Bass 16R 
XGZ8F Power L/S Cabinet 
XQOSF tS inch Power Cab 
A‘33L Mins Speaker System 


AFRSN OW Spkr in Cab 
AF35Q 15W Spke Parr 
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AF31JS — 20W Spke Pair 
AF32K PA Soxe in Cab 
XY79L  Ceiting Speaker 
YLI5R Bracket Minor 5 
YLIES Bracket Bek 100 


WY14Q Spke Selector 


SWITCHES 
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FHO7F «SPST Uhra Min Tame 
FHSEG SPDT Uttra Min Tagle 
FH9ISR DPOT ultra Yin Tagle 
FHOOA Sub in Toggie A 
FF70¥ Sub Min Togge J 


FHO:E Sud Mn Toggie B 
FHO2C Sub Min Togge C 
FHO3C Sub Min Toggle D 
FrOd— Sud Min Topie E 
FF7UN = Sut Min Toggle K 


FHOSF 9 Su0-Min Tougie F 
FOOBG $ Sub Min Toggle G 
FHO7M Sub Mir Toggle H 
FE72P 0 Sub-Min Foggia L 
FHO8) 4 'Pole SW Toggte 
FH3ON Toggle Sw 

YLOLE Toggle Switch Cover 
FHIOL Sid Toggle SPST 
FHIIM Sic Togple SPDT 
FH12N Std Togg’® DPDT 


FRIES H/D Togs'e Type] 
FHI7T H/D Toage Type & 
FHISL W/D Togge Type 7 
FH1IS¥ H/D Toggle Typt 8 
FRG 17D Togie Type 9 


WHO 


ONE 
baw te FEO 


I mI 
BEDRS 
LPIA one i 
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FHI3P 
FHIZQ 
FHISR 
YXSBL 

YX64U 
eey 

FHEIX 
FH22Y 
FHB3A 

Fee 


FH25C 
F280 
FHE7E 
FH30H 
FRB) 


YR6B¥ 
YR69A 
FHI 
*YRZ0M 
AXZ60. 
XX27E 


XX2HF 
XX29G 


Ouck Bill Teggie 

Long Arm Tg Locking 
Long-Arm "gt Flasher 
Chrome Bar Fongle 
Min Rocker SPST 

Min Rocker OPOT 
Hebla Swich Black 
Hekta Switch Blue 
Hekla Switch Grean 
Hekla Switch Luminows 


Heke Switch Red 
Hehla Switch Whe 
Hekla Switch Yellow 
SPST Rocher 

SPOT Rocker 


Racwer Neon 

Rocher Sw DP 

DPOT Rocker 

Dual Rocker Neon 

DIL Swatch SPST Buel 
DIL Switch SPST Geil 
DIL Swach SPOT Spl 
Ol. Switch SPOT Qued 
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FF73Q 
FF7ER 
PRPS 

FE TES 

FH42y¥ 
FHaS 
Fresax 
FHASY 
FOIE 
FRg4F 


FRAaST 
YR77) 
YR7BK 
YRIOL 
FHAOT 


FHSTM 
FHS5D 


Rotary Si¥128 

Rotary SW6B 

Ratar, S¥B 

RMary 230 

Rotary Sit] 2 

Ralary SW6 

Rotery Svv4 

Rotary Sw 
Thumtywhee! Decunal 
Thumbwheel BCD 


Thumbeheel Mig Kit 
Push Wheel BCD 
Push Wheel Snacer 
Push Whi End Checks. 
Kay Switeh 


Rotary Mans 
Roller Microswitch 
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FHABA 
FRA7B 
FH48C 
FFAIC 
FHSOE 


FHSIF 
FHS26 
FHS3H 
FFS2D 
FH5A4J 


FHSSK 
FFB?Y 
FFoBY 
FregW 
FFOOX 


FFOLY 
FFO2A 
FFO35 
FRAC 
FFQ8D 
FFELR 
FFO2S 
FF63) 
FF6aU 
FFBSV 


YA7IN 


Maka Shaft 

Mana Wafer ip l2w 
Mora Waler 2p Gw 
Maka Water 25 Sw 
Maka Waler 4p Sw 


Maka Wyler 6p 2w 
Maha Water Ip l2w MB 
Maka Water 2p 6w MG 
Maka Water 2p Fw MB 
Maka Mains 


Make Scriven 
Geek Switch 
fick Cap Black 
Chick Can Blue 
Chick Cap Green 
Click Cap Grey 
bck Cap Ivory 
Cuck Cap Red 
Chek Cap Witte 
Clith Cap Yellow 
Keyboard Switch... 
Keytop | Position 
Meytop 2 Positran 
Keytop 3 Fosttion 
ASCII Transperency 


Switch Contact Sheer 
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FFT 24 
F350) 
FE/SL 
FHGP 
FH 3eR 


YRGZX 
FHEOP 
F660 
FHS 
FROG: 
FOF 
FFOBG 
FOS 
YWw1u 
Yay 


wag 
YH 
FHe1U 
FHOEGW 
FRO4C 


SP Sude 

Sub Min Site 
Long Chrome Side. 
Std Side Switch 

4 Pole Slide 


HQ Push Switeh 
Push Setch 

Mreak Push 

Motor Sturt Press 
Square Push Black. 


Sauare Push Green 
Square Push Red 
Square Push Yellow 
Square Psh Lek Black 
Square Psh Leck Green 


Square Psh ich Red 
Stuaré Psh ick Ylew 
Pushlock SPCO 
Pusboth DPCO, 
Pressil Switch 
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Press The Sw Type 1 
Powss Toe Sw Type 2 
Foot Svetch 2 Smim Jb 
Mains Push 

Flashes Unit 2 Way 
Beginners Morbe Key 
Profess! Morse Key. 
Touch Pads Rect 
Touch Pads Tn 
Sotenod [2V 


Solenoid 240¥ AC 


Page 281 


FING 7X 
Frbsy 
EH69A 
FH7OM 
FH71H 


Swill 
Bwl2N 


Latchswach 2-poie 
Latehswifth 4-pate 
Latchswitch 6 pole 
Latchswetch 8 pole 
Latehswitch 10 pate 


Lalchsott 2-pote 
Lutchso!t % pate 
Latchdumery 
Matrs Latch switch 
Laichbrachet Single 


Latctibrechet 2 way- 
Latchbracket 4 way 
Letenbow het & way 
Latchbdracket @ way 
Latchbracket 10 way 
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Rd Laichbatton Black 
Rd Latchbutton Grewn. 
Re Latchbuttien Gr 
Rd Latchbutton Re 
Rio Latehbutton White 


Re Latenbenton Chem 
$m Latchbutton Black 
$m Letéhbatren Chive 
Ret Larenbutton Ba 
Ret Latchbulton Grey 


VAT 


inclusive 
PRICE 


1981 
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FH63T 
FHe4U 
FMB7U 
FHsBy 
THEY 
FHSOX 
Bwise 
BYI6S 
Qwl7T 
LBL 


Ret Latchbutton Red 
Ret Latchbetton Whte 
Moagielight Button Bi 
Magiclhanht Buttn Ger 
Magichgh Bution Or 
Magchght Button ¥1 
Latchbush Blue 
Larchpush Green 
Latchousn Orange 
Letehbush Yefiow 
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YN96C -Ulirg Mun Rely SPOT 
Ulva Min Relay OPOT 
3A Min Rela: 

1QA Mains Helay 

SA Maw Reiay 


42Y JOA Rutay 

Open Relay 6¥ 

Qpen Relay i2v 

2p Sub Msn Rel ay 6¥ 
2p Sud Min Relay 12v 


2p Sub-Min Retay 24¥ 
4p Sub-Min Relay 124 
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Relay Flat 12¥ 

Powe: Relay 12¥ 
Power Relay 230¥ AC 
Car Helay Single 
Reed Relay 6 to 9V 


Reed Relay S to 124 
Reed Relay 12 to 1EV 
Reed Retay 16 % 40¥ 
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Of Reed Relay 1p SY 
Dil Reed Retay 1pl2v 
Dil Reto Peay 2p SY 
Dil Reed Relay 2pt2v 
Diu Ro Relay 1pC705¥ 


Dii Rd Ry Ip ChOLZ 
Reed SW Standerd 
Reed SW Comnact 
Reed SW Mirtature 
Megnet Small 

Magnet Large 

Sw Former Stan One 
Sa Forme Min One 
Sw Former Comp One 


FRIOM 
FXFIN 
Fx72P 
HB13P 
MBI?7T 
HBISR 


TEST GEAR 

Page 287 

HFI9¥ Test Prog Black 
HF20W Test Prod Red 
YXS7M Mon Probe Black 
YSSEN Min Probe Bie 
x59 Min Probe Green 
XE Mon Prot Red 
WGL Me Probe Yellin 
HFZIK Probe Cis 
Pistol Prove Black 
PLU Probe Rew 


Lo Cost Test Probe 
Moulded Test Probe 
4mm Test Probe 
AVO type Test Lead 
Test Lewd Kit 


Logic Prive 
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FYBSY  Cantinusty Probe 
FL6OIR = Signal injector 
BWOSt Scope Probe BNC 
BRB9W Soupe Probe 4mm 
FY74R If Test Clip 

Y821X Sateptoc 

¥ASED Lo Cost Srope Probe 
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%622D Calscone Supe 6 
Carron UK with 1882 
*XBS3E Scopex 140 id 
Care in UK with XB82 
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XYO5F =SOOMHyz Freancy Cntr 
LHOSF Transistar Teste HFE 
YHB20 LCR a - 
YRBIC Seesure Sy Gen 

Low Cost Multimeter 


Yw938 
FLE0Q «Pocket Multimeter 
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YBS3E = Small Muti meter 
Ywosy Multimeter Type 220 
1H938 jout Band Multuneter 
YE87U LOOK Muititestex 
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YBS4F = Microtest 8B. 


¥885G Supertester 6806 
YGSET Sumertesier G80R 
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“SOB Ciemp Miter 
H94c DMM 200 
LHE50 BM 10) 
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YLIZN HY Probe 
YOISP Shunt 254 

tL Shurt LGOA 
XY75S Ham Muliimeter 
WY!8U SWH Meter 310 
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w¥15¥Y SWR Meter 110 
WYZOW Transtest UH74 
W¥2]X SWR Meter 178 
"SQ4E Grid Dip Metér. 


YOOLs 
Pago 296 


UNIS pooty Boe 
FR22¥ Storage Drawer 


VAT 


inclusive 


PRICE 


£11599 
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RABC 
RS1F 
eR49p 
aRso8 
FYO7H 
BR5EN 
BR7SL 
YWERQ 
FYoss 


Hex Trimmer 

Trim Toot 

Preset Trimmer 
Tram TTS 

Wn Serewdrwer Set 
Jewilers Scerwdv: Set 
Introngbl S¢drer Set 
Min Toot Set 


Liliity Set 
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YX7AR 


Mon Screwdrwer 
Small Scrmmedtiver 
Large Scr@wonver 
Orver $2 

Dr.vee $3 


Driver S5 

Driver S56 

Pozidnver PL 
Pogidtiver P2 

Maing Tester 
Spier iver 

Ret het Socket Set 
Cushangrip One Set 
Low Cost Min Cutters 
Ins Min Cutters 


Page 298 


Bos- Joint Min Cutter 
Gor JT Eo Cutter 
Low Cas! Cutters 
Large Low Cost Cutts 
Side Caters 

Box Jt Sde Cutters 
Side Cutters S55 
High Leverage Cutter 
Tweezers 

Low Cosi Min Pers 


Ins hin Sipe 

Box Jont Min Pers 
Bright Pers 

Low Cost Pliers 

Bor Combined Piers 


Low Cast 7h Ns 
Combination Phers 
Long Srype Phers 
Gox Ratio Prers 
Low Cost Elec Piers 
Low Cost NO Piers, 
Blectriciars Pliers 
Pincers 
Crimp Took 
End Acton Strippes 
Wire Stoppers 3A 
Wire Suipoers 88 
asd Strippers $ 
Lipmaster 
Slade L5364 


Blade 14421 
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FY32K 
HYT6S 
HYL?T 
FY33L 

FY34M 


FY2 

reo) 
FYa6P 
FY37S 
FY38R 


FY3ON 
YWO6IR 
YWH2S 
Fya5y 
FY45a 


Hand Wrap Tool 
Verowtre Pen 
Verewire Spoal 
Verawire Com 

Allen Keys Ar. 

Atlan Keys Metuc 
Min Spanner Set 

Mim Spanner 24 

Ken Spanner 68 

Rung Spanner G2 
Ring Spanner 46 

Box Spatwwr Sei 
PSO6 Spanner Set 
Crescent Wrench 160 
Crescent Wrench 210. 
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Fra0T 


Box Soanner 2B4_ 
Bon Spanner 4BA. 
Gen Spanner 68A 
Bos Spanner SBA 
Quick Grips 
AGiustable Wrench 
Steecie File Sot 
Needle File Flat Wid 
Netile Pile ind 
Neeste Fite Halirnd 


Neadie File Round 
Junior Hacksaw 

6m Hacksaw Blades 
Wire Brush 

Wet & Dry Fine 


Wet & Ory Med — 
Wet & Ory Course 
Polish Block 

Utelity Keufe 
Retractable Knife 


Knife Blades 
Snap Off Blade Knife 


Page 302 


FrOsr 
FYCEG 
SRSoP 
BRE 
BR6é1 


Scalpel Handle 
Scalpe’ Bid Tyoe li 
Purch 378in 
Punch 74 16rq 
Purch 1/2in 


Puncr 9/16in 
Purin $/gin 
Punch 3/4in 
Puneh bn 
Punch | 1/2in 


Min Vice 
Rebant Ka 
Rment Bil 
Titan Grilt 

Min. Mens Drill 


Crit Stanc 
Reliant Cotlar 
Drilt Powet Supply 








Page 303 


Teast Bore 0 Brmm 
Test Bur | Senor 
WS Tyee Dea 6 8mm 
MS Twist Ort Imm. 
HS Twist Brill | Seym 
pail Onl imm 
20 


ece Teo! Kut 
40 Piece Tool Kit 


VAT 
inclusive 
PRICE 


8 BOGRS 
fad De WD fn 
Go onneu 


Epes Beet 
MWS O Ome a—w 
Omens nummer 


mmm 
ag ep 
tora 
er 
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Iron CX. 
Element Cx 
Bit 6/1106 
Bit 1100. 
Bit i101) .... 


Bit 7/1IOF 
Brie . ~ 
Bit 1163 on 
Element Type CN. 


Mandie Type CN 


Bit 822 

ben x25... 
12¥ Iron MLXK12 
flement X25 
Eterment MLK12 


BitNo 50,, —_ 
Bil Ne $1 

Bit Wo §2.. 

Stand $T3 

Spenge 


Kit SK2 


Ket SK4 —_ 
Rechargeable Iron 
850 Bit Round 
BSO Bit Angled 
850 Bit Fietened 


Heal Sink Tweezers 
Solder Sucker 


Sucher Tiplet 

oo! 
Deside Nozzle ‘yes 2 
Destdr Washer Type 2 
Deselter Washer 


Desolder Nozzle 
Solda Mop . 
Soider D622 
1/42kg Real Solder 
Alum Se'der 1m Pk 
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Conductwe Paint 
Freeze it 

Switch Cusanur 
Servisol 

Aero Klene 

Acro Oustee 
Sheone Grease 
Plastic Seal 
Foam Cleanser 
Excet Poush. 


Ant Staic Spray 
Free Extireguis her 
Evastk Impact 
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Cyanoscrylate 

Potting Cormpaund. 
Araldtle Rep _ 
Ooubte Buble Saehet 
PYC Tape Biack 

PVG Tape Bue 

PYC Tape Brown 

PYC Tape Green 

PYC Tape Red 

PVC Tape White 


PYC Tape Yellow 


WOUND PARTS 
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9.5 Cou Former 
Former 351 
Former $50 
Former 722/1 
Former 722/2 


Former 722/78 
Former 722/4 

Dust Core Type & 
Dust Core ne 6 
Dust Com Type 8 
Former Base : 
Sereermny Can 10 
Screenng Can 13 
Screening Can 15 
Screening Can 14 


A/P Beads 

Smiali Pot Core 

Core Type 2 
Wishkone Sharpener 
Pin Dri 


AS Brl 1/i6ie 
HS Oral 5/64in 
HS Drill 3/32in 
HS Drill 7/640n 
HS Drill 17810 


H§ Deilt 9/6-hn 
H§ Dri 5/3310 
HS Brill V1 /ESin 
HS Droit 37 lien 
MS Grill 13/641 


HS Devt 7/3200 
HS Dall 15764in 
HS Crit 1/4, 
H5 Drill 17/641n 
HS Det 9/3Z10 
§ On| 197649 
HS Bet §/16in 
H5 Dnt 21/64in 


i KS Grill 11432in 


HS Grill 23/64 


MS Drill 378% 

HS Drill 28/641 
H§ Dell 13732 
HS Orel 2776419 
HS Bell 74160 
HS Drill 29764 
HS Dell 15/22'n 
H5 Drill 1/20 
Round Tape Aule 
Retractabe Rule 
Feeler Gauge Imp 
Feeler Gouge “eiric 


VAT 
InCIUSIVE 
PRICE 
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HXO7H Eobbin Tyne 2 Fap 
He08) Clips Ty. He) 5p 
HXOSK Type 2 Core £1.85 
HX10L Type 3 Botb-n sep 
RXYLIM Type 3 Clips -6D 
HXI2N Large Pot Come Be 
HX13P Bobbn Tyae 4 Hp 
HX140 Mte System Tyne 4 aaj 
HW23A GE Co LIS £19. 
HXS@N GE Cor LO £2.20 
HXS?l GE Con LB £2 20 
Mi¥28B GE Cui Lis £195 
WxSal_ GE Cou 1? £220 
MHX55" GE Con! LG C220 
Hx54) GE Col lS £225 
Hw28C GE Cx! L12 EL a9 
Hw26O GE Col L11 £19 
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HX2¢8 Chose 0 SH £136 
HX25C Choke 1H tL 2 
HX26D Choke 2H git 
HK2TE Choke 4H £115 
LRO7H Filter Pot Core £2.15 
X¥30H Equaliser Po! Core £159 
HW27E Choke 10H £155 
Hw2aF Choke SUH HC 48D 
HXISR Croke 1 SH abn 
HX16S Choke 2 mH dp 
HXI7T Choke SmH Sap 
HXTBL Choke ? Si bap 
MKIOV ChoWe 10H 295 
HR22Y Choke RFCS £210 
HX234 Chowne AFCIA £2 20 
WH2SC Choke G 22uH ‘Ap 
WH27E Choke O47uH $4p 
WH29G Choke ] QU dip 
WH30r1 Chaat 1 SuH do 
Wr3lJ Choke 22uH 45p 
WH32K Chore J JuH 450 
WHIIL Choke 4 7uH 490 
WH34Y Choke 6 B)H 55p 
WHIS) Choke 10QuH 480 
WHI6F Choke 15.004 1p 
WHIS Choke 22 0uH 48p 
WHER Chrowe 33 0uH a8p 
WHIIN Chose 47 Quy 48c- 
WALL Croke 1Q0urt 549 
WHA5Y Croke 470uH 55p 
WHa7B Choke Ime 750 
HX29G Crysti Set Coil PCC1 £195 
Page 311 

HKaZy Toko ¥ROS 11098 46p 
YGI0H Yoko YROSI2374 4ap 
X43 Toko YHCS 11100 tbc 
YGI]J Toko CSK3464 ato 
YGA2K Toko YMOSL7104 47p 
EX97F Tong ACS 56342 590 
HX88G Toxo ACS 34343 46p 
YG39N Fong KACRAGB 8a 
YG3EP Toko KACRI49 4tp 
LEOOA IFT 13 £148 
LBVIB IFT 14 £175 
LBO3D IFT 16 £L72 
LBOsE FT 17 £1.96 
LB02C TIS... £181 
L&GSF IFT 18 46SkHz £219 
LBOGG IFT IB 1 6MHz £1 68 
Hx28F Toc 1 399 
1X69 Trans Cot 1T Bue £257 
WX7OM Trans Cor IT Red £2.17 
Mx71M Trans Coll 1T Whee £295 
HXI2P Trans Coil LT Yellow £2 26 
HX73Q Trams Cot 27 Blue £217 
HX74R Trans Cail 27 Red £220 
HXTSS Trans Col 27 White £1 08 
HX76H Tras Cor 2T Yellow... £1 88 
HX77) Trans Cow 37 Blue £21? 
HXTBK Trans Cod 3T Red £21? 
HX79! Trans Col 37 White L217 
HXBOK Trans Coil 3T Yellow £2 20 
HXB9'N Trans Coll dT Blue £217 
HXSOX = Trnas Cot 47 Red £217 
HX91¥ Trans Col 4T White £2 45 
H¥S2A Trans Cel 47 Yellow £220 
14938 Trans Co} 57 Blue £1 70 
HX94C Trans Oo! ST Rea £217 
HxX950 Trans Col 5T White £211 
HXS6E Trans Cod ST Yellow £2 16 
Page 312 

HX82D Min Tr LT44 55p 
LB14Q Min Tr LT700 5p 
YRSIY 4#n Tr LTBOO 330 
WBODA Sub Min Tr 6¥ $130 
WROIB Sub Min Tr GY £1 30 
WEOZC Sub-Min Tr Lav £240 
WRDEG Min Te 6¥ £340 
WBIIM Min ir 9¥ £425 
WBiOL Nin Tr Lv £335 
WBI5SR Nin Tr 1SV £335 
L¥G3D Tr 1OVA 15¥ £195 
WB16S Mn Tr 20¥ £335 
WE20W Win Tr 24¥ £435 
@B21% hin Tr 364 CIS 
WB25C Tr lav tA £655 
B26D Tr t2¥ 24 £798 
WROQD TrS¥ 11/24 £625 
WBIZN Tr 20V 1A £8.25 
WE17T Tr 28V 1.1/2A £995 
RB3BR TR 3204276 1/24. £273.25 
HX5SSP Yrnsformer Mtg Plate 66p 
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WBO?H Tr 34V 1A £7 a5 
WE22y Tr 3aV HP bas 
(W34M 15/224 Power Tran £13.95 
CAI3L Tr 240¥ tsotran £495 
H&B1C Pulse Fransfoemer £345 
WE2BF Clock Transformer BIS 
YXS6W Line Yrarstormer £345 
LB7OM Mic Mlormer VAS ait 
LO71k Mic Xformer MX6 bis 
CROSF Mic Kfrm Typ2 20 30R DIS. 
LROBG «Me Mim Typ? 200-800R £1948 
YMBAF | 2? Changer. 7 B45 
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YGL2N Yon Yotly £2 45 
Y¥GI3F Sma!l Motor 125 
¥G14Q Sema Mecnatism » £360 
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NEW ITEMS PRICE LIST 


The following #3 a list of all tems intreduced 
prier tothis price list, but since publication of 
our 1981/82 catalogue amd includes all 
Special stems for projects that appeared in the 
March 1981 to May 1982 issues of Elec- 
tronics & Music Maker 


AERIALS, AMATEUR RADIO AND CB 
AF46A CB FM Transcerver GT-868 


Price £49.95 
RLSAC 30 Dummy Load Price £6.75 
XG1IOL 12Y 34 Power Unit Price £16.95 
XG13P 1 5m CB Aena! Price £13.95 
YG41U 27MHz Rubber Oech Price £4.75 


YKOGA 2m Scanning Receier Price £54.95 


YK29G Ext CB Speaker Price £7.45 
YKIOH Noise Filter System —- Price £10.95 
¥LAZV Filter Choke Price £199 
YL43W TVI Filter Price £5.25 
: YL44X CB Aenal Converter Price £7.25 


¥Q73Q CB/ Radio Aenai CouplerPrice £5.49 
¥Q74R CB Aerial Matcher Price £5.25 
BATTERIES 


KW31J Nicad PP Price £5.95 
HW32K PP3 Nicad Charger Price £6.95 
HY¥32K Large Baltery Halder Price £1.85 


YA324 Universal N-Cad ChargerPrice £8.95 
BOOKS, MAGAZINES AND LEAFLETS 

GG24B Analog Subscription Price £9.00NV 
WGO1B Practical Electronics Handbook by 


ta> Sinclair Price £4,70N¥ 
WGO2C Newnes Book of Video by K. G 
Jacksan Price £6.90NV 
WGO3D Iniroductian Ta Pascal by Sadnay 
Zaks Price ELO.75NV 
WGO4E A Basic Approach to BASIC py Henry 
Mullish Pree £9.85 

WGO5F Atan BASIC by Afbrectit 
Price £7. 9SNV 


WGO6G Consumers Guide “0 Personal Cam- 
pulling & Microcorripulers dy Freibermer 
Price £8.25NV 

WGO?7H Beat The Odds by Hans Sagan 


Price £7.00NY 
WG08) BASIC With Business Applications 
by Lott Price £9.89N¥ 


WGQ9K Introduction to Computer Music by 


Baternan Price £15.60NV 
WGLOL Basic Electricity by C. Ryan 
Price £6.65NY 
WG11M Electronics by H Kybett 
Price £6.654V 


WG12N BASIC by Albrecht Price £7. 35NY 
WG13P BASIC for Home Computers by 


Albrecht Price £6.75NV 
WG14Q TRSBO BASIC by Albrecht 
Price £7,70N¥ 
WG 15K Using CP/M by Fernandez 
Price £6.65NV¥ 
WG165 Flow: harting by N. Sterr 
Price £6.85NV 
WG17T The $-100 Bus Handbook by 0 
Bursky Price £13.25NV 


WGIBU Telephone Accessories You Can 
Builu by J H Grider Price £6.45NY 
WG19V 60 Challenging Problems with BASIC 
Solutions by D Spencer Pree £5.75NV 
WG20W The Best Bock On CB by F. Merbert 
Price £5.40NY 
WG21X 780 & BOBO Assembly Language 
Programrning by K Spracklen 
Prica £6.75NV¥ 
WG22Y Inte’ Memory Book Price £19.35NV 
WG23A Intel 8080/8085 Bock 
Price £16.95NV 
WG24B 8086 Primer by $ Morse 
Price £7.65NV 
WG25C Writing Interactive Compiiers & 
Interpreters by P Brown Price £13.45NV 
WG26D Foundutions of Programming with 
Pascal by L Moore Pree £6.24N¥ 
WG27E What To Do After You Hit Return by 
The Peoples Computer Compary 
Price £13.45NV 
WG2OF YMOS Projects by KF A Pento'd 
Price £2. 15NY 
WG29G Digual IC Projects sy F. G Rayer 
Price £2,.15NV 
WG30H Internatanal Transstor Equivalents 
Guide by Adnan Michaels Price £3.25NV 
WG31J Fifty BASIC Exeroses by JP 
Lamoiter Price £10.85NV 
WG32K The Pascai Handbook ty Jacques 
Tibergnnen Price £12. 15NV 
WG33L Learming BASIC With Your Sinclair 
2X80 by Robo Norman Price £4.75N¥ 
WG34M Oscilloscopes How To Use Them 
How They Work by tan Hickman 
Price E4.20NY 
WO3I5Q More Telephone Accessonmes You 
Can Build by Jules H Gilder 
Price £5.46N 
: WG36P The Joy Of Minis And Micros by 
Philip Stein ana Howard Shapiro 
Price £7. 55NY 
WG37S Problem Sowing Pnnciples Fer Pro- 
Rrammers by William E Lewis 
Price £3.85N 
WG38R Cornputer Programs That Work by 
J DB lee, G. Beech and T D Lee 
Price £4.75NYV 
WGSSN Successtul Soltwere For Small 
Computers by Grahanr Beech 
Price £7.00NY 
WG40TF Musical Appicatons of Micrcpro- 
ecessors by Hal Chamberlin 
Proe £22.65VV 
WG41U) Apple I} Users Guide by Lon Poole 
Price £13.95NV 
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WG42¥ An Introduction To BASIC Program 
ming Techniques by S. Daly 


Price £2.15N¥ 
WGA3ZW 50 Simple LED Circus Book 2 oy 
RN. Soar Price £1. 50NY 


WGA4X Introducing Amateur Blectromes by 
lan Ro Sinclar Price £3.95N¥ 
WG45¥ 33 Challenging Computer Games 
For TRS8Q/Apple/PET by David Chance 


Price £6.25NV 
WG46A Audio Projects ty F G Rayer 
Price £2.154V 
WG476 Robot Intelligence. With Exper: 


ments by Davd L Heiserman 
Price £7.50NV 
WG48C BASIC Computer Programs For 
Business Yol 1 by Charfes D. Sternnerg 


Prica £10.20NV 
WG49D Inside BASIC Games by Richard 
Mateosian Price £12.35NV 


WGSOE Electromc Projects In Photoyraphy 
by R A and J W Penfois Price £3.95NY 
WGSIF More Electronic Projects tn The 
Home by Andy Flind Pace £3.95NY 
WG52G Prejecls in Amateur Radio by F G. 
Raye: Price £3.95NV 
WG53H Electronec Test Equipment Projects 
by Alan C Ainshe Prica £3.95NY 
WG54J Electronic Provects For Home Secunty 
by Owen Bishop Price £3.95NV 
WGS5K Atar Basic Learning By Using by 
Thomas E Rowley Price £4.95NV 
WGSEL Altai OPSYS Users Manual 
Price £16.95NV 
WG57M The Giani Hardback Of Bectranic 
Circuits by Raymond A Collins 


Price £12 99NY 

WGS58N The Master IC Cookbook by Clayton 
L Hallmark Price £B.45N\ 
WGS9P An Introduction To Radio DXing by 
R A Pentoid Price £2,15N¥ 
WGEEQ Move! Railway Projects by R A 
Penfold Price £2,.15N¥ 
WG6IR Androd Design by Martin Braciey 
Weinstein Price £9.99NV 


WG62S My Micro Speaks BASEX (And Loves 
M1} by Paul Warne Price £8.85NV 
WG637 Programmer's Guide To The 1802 by 
Tom Swan Price £6.45N4' 
WG64U Programs For Beginners On The 
TRS80 by Fred Blechman Price £8.25NV 
WGE65¥ Karel The Robot by Richard E Patts 
Price £5.75NY 

WG66W Introduction To BU80/8085 Assernb- 
ly Language Programming by Fe-nandez/ 


Ashley Price £7.45NV 
WG67X Programmng in Basic-Plus by 
Swatzky/Chen Price £11.75NV 
WG6R8Y Introducing Microprocessors by lun 
R Sinclair Prce £4.95NY¥ 
WG69A Public Address Handbook by Vian 
Capel Price £8,75NY 
WG70M The Brinsh CB Gonk by Peter 
Chippindale Price £4.45NV 


WG7IN Electronic Projects For Cars And 
Baats by R. A. Pentold Price £2,i0NY 
WG72P Electramic Timer Projects by F G 


Rayer Price £2.10NV 
W673Q CBA Projects by R. A, Penfold 
Price £2,104 
WG74R ZX81 Basic Book by Robin Norman 
Price £5.95NV 
WG75S Understanding Your ZX81 ROMby Dr 
lan Logan Prica £9.95NV 


WG76H Questions & Answers On Personal 
Computing by Peter Lafferty 
Price £2.75NV 
WG77J Questions & Answers On Video by 
Steve Money Price £2.85NY 
WG74K Practical Mecroprocessor Systems by 
1.8 Sinclair Price £5.75NV 
WG7SL Microprocessors Your Questions 
Answered by Alec Wood = Price £5.75 
WGS0B How To Tune The Secret Shortwave 
Spectrum by H.L Helms Price £5.75NV 
WG81C Teaching Your Computer To Tatk by 
ER. Tew Price £6.95AN¥ 
WGB2D Designing, Bui'ding & Testing Your 
Own Speaker System by D. B Weems 


Price £6.45NV 
WGS3E Byieing Deeper Into Your 2431 by 
Mark Harnson Price £5.95NV 


WGS4F Software Secrets by Graham Beech 
Price $5.95NV 
WG8S5G Guide To Sofar Electricity 
Price £4.95NV 


XAQQA Maplin Magazine Subscription 
: Price £2.40NY 
XAO18 Maplin Magazine Yo! 1 No } 
Price GOpNY 
XAQ2€ Maplin Magazine Yol. 1 No 2 
Price GOpNY 
Xa030 Maplin Magazme Vol. 1 No, 3 
Price BOpAY 
XFAS¥ ESMM March 1981 Issue 
Price £1.00NY 
XFS6A EMM April 1981 Issue 
Price £1.00NV 
F476 E&MM May 1981 Issue 
Price £1. 00NV 
XF48C ERMM tune 1981 Issue 
Price £1.00NY 
XF49D E&MM Juty 1981 Issue 
Price £1.00NV 
XFSOE E& MN August 1981 Issue 
Price £3.00NY 
XF51F ERMM September 1981 tssue 
Price £1.00NV 
XF52G EMM October 1981 Issue 
Price £1.00 


XF5SM ESM November 1981 Issue 
Price £L,00N¥ 
XF54$ ER MM December 198) Issue 
Price £1.10N¥ 
XF55K E&MM January 1982 Issue 
F Price £2.10ANV 
XFS6L ERMM February 1932 Igsue 
Price £1.10NY 
XF57M E&MM March 1982 Issue 
Proce £1.10NV 
XF58N E&MM Anz! 1982 tssue 
Price £1.10NV 
XF59P E&MM May 1982 IssuePrice EL.IGNY 
XH52G Aiari Soltware Leafiet (Issw 2) Free 
XH53H Matinee Component Identification 
Lealiet Price 40pNV 
XHS4J Atar) Hardware Leatist Free 
ZH55K Matinee Organ Book Price E2.50NY 
XA56L Spectrum Synthesiser Book 
Price £1.00N¥ 


BOXES 
H¥25C Display Box Price 50p 
Y&24B Catculator Styie Verobox 

Price £4.45 


CONNECTORS 
BH61R Minvcon Latch Plug 1? -Way Price 58p 
SHE4U Minicos Plug 17-Way Price 46p 
BH65¥Minican Latch Housing 6 Way 
Price 13p 
BH66W Minican Latch Housing 5 Way 
Price llp 
BH6?7XK Right-Angle Minicon Plug 15-\Way 
Price 65p 
BXS6E Minicon Latch Plug 2 Way Price 23p 
BX97F Minicon Latch Housing 3-Way 
Price 11g 
BXA98G Jumper Cable }7-Way Price £3.65 
FBS9SH Right-Angle Latch Minicon Plus 
6-Way Price 400 
FY91Y Right-Arge Latch Monicon Plug 
4 Way Price 33p 
FY32A Right-Angie Lateh Minicon Piug 
2 Way Price 26D 
FY938 Minicon Latch Plug §-Way Price 26p 
FY94C Minicon Housing 10 Way Price 18p 
HBS86N Mincon Latch Housing 4-Way 


Price 16p 
WBS59P Minicon Latch Housing 2-Way 
Price &p 
HF98G Stereo Plastic 3 5mm Piug 
Price 25p 
HL95D RA PL259 Plug Price 85p 
HLS6E Quich Connect PL259 Plug 
Price 99p 
HQBSG Minion Plug 10-Way Price 47p 


RKOOA URF Female T Acapior Price £1.75 
RKOLB UHF Adaptor FFLA Price £1.65 
RKOZC UHF Adaptor FMLA Price £1.75 
YROG6G Pedalboard Cablefurm Price £2.98 


CONSUMER GOODS 
AC41U Otheilo Video Game Cartridge 

Price £18.95. 
AC42V Video Pinball Cartridge Price £24.95 
AC43W Asteroids Video Game Carinae 


Price £29.95 
AC44X War Lords Game Cartridge 

Price £29.95 
ACA5Y Le Stick Price £24.95 


AC46A Missile Command Video Game 
Cartnage Price £29.95 
AC47B Flag Capture Video Game Cartridge 
DIS 
AC4EC Suser Breakout Game Cartridge 
Price £29.95. 
AC49D Kaboom! Game Cartridge 
Price £19.95 
ACSOE Laser Blast Game Castridge 
Price £19.95 
ACSIF Freeway Game Cariridze 
Price £19.95 
AC52G Dragster Gare Cartridge 
Price £19.95 
AFS6P Atan 400 with 16% RAM 
Price £345.00 
AF375 Atan 400 with 32K RAM 
Price £395.00 
AF38R Epson MXSOT Price £414.06 
AF39N Epson X80F/T Price £458.85 
AFS0T Epson MX80F/T Mk I Price £516.35 
AF41U Centronics Interface fo- Atari 400 


Price £49.95 
AF42¥ Centronics Interface for Atan 800 
Price £49,95, 

AF43W Versawnter for Atan 400/800 
Price £169.00 
AF44X 32K RAM Mocule Price £125.35 


AF4S¥ 32K Upetade for Atan 400 
Price £55.00 
HY24B 2-Roll Pack of Paper for Printer 822 
Price £4.95 
Software For Atari 400 and BOD: See back 
cover, (Full details are on XH52G and 
XWSA4I both free.) 


ELECTRICAL 
WY23A Timetouch Electronic Time Switch 
Price £24.80 

HARDWARE 
HY3DH Isobclt M3 x 9mm (pk of 10) 
Price 12p 


HY31J Steel Washer 4BA (pk of 10) Price 11p 
KNDSS 


QYOOA LC Cap Black Price Sp 
QYO1B LC Cap Blue Price Sp 
QY¥02C LC Cap Green Price 5p 
Qyoab .C Cap Grey Price Sp 
QYOGE LC Cap Red Price Sp 
QYO5F LC Cap White Pree Sp 
QYO66 LC Cap Yellow Price Sp 


* GAQ6A Breah Contact PCB 


¥G40T Low-Cost Collet Knop 
MICROFHONES 
HY33L Crystal Mic Insert (metal body) 
Price S4p 

RKO3D Power Mic DM313P Price £11.75. 
RKOSE Power Mic DM311P Price £13.95 
XG11M Base Station Mic DX3S7 

Price £33.50 
XG1L2N Base Station Mic ASAGIOA 

Price £33.50 


Price 27p 


OFTO-EIECTRICAL 
QR54J Rectangular Mulvcolour LED 


Price 75p 
RK22¥ Solar Panel 6V Price £7.95 
RK23A Soiar Fanel SV Price £8.95 
RKZ4H Solar Panel 12V Price £8.95. 
ORGAN COMPONENTS 
BH49D Tablet Rocker Grey Price 96p 
BHSOE Tablet Rocker Orange Price 36p 
BHS51F Tibiet Rocker Red Price 9&p 
BH625 Spacer Bleck Price 4p 
BH63T Keyboard Spacer Price 2p 
BR88G Crawbar Blue Price £1.55. 


BR99H Drawbar Green £1.55 


FB98G Rubber Coupling Price 66p 
QYO7H Contact Springs Price 8p 
%895D Organ Stoat Price £29.50 
4G00A Rol! Top Guides (pair) Prices £2.50 
XGOLB Muse Stand Price £4.75 


XY89W Switched Swell Pedal Price £11,45 
XY92A Twin Keyooard and Frar-e 
Price £49.90° 
XY97F Keyboard Separator Price £1.95° 
X¥98G6 Swell Pedal Housing and Trin 
Price £3.75 


X¥99H Roll Top Price £19.50* 


PANEL METERS 
RKOSF Quick-fit Meter 100-0 100uA 

Price £2.95 
RKG6G Quick-fit Meter 500A = Price £2.95 


RKO7H Quick-fit Meter LO0UA Price £2.95 


RKO) Quick-fit Meter 500uA Price £2.95 
RKOQK Ourck fit Meter [mA Price £2.95 
RKIOL Quick-fit Meter SmA Price £2.95 


RRKLIM Quick tit Meter 1OmA Price £2.95 
RKI2N Quick tit Meter 50m4 Price £2.95 
RKI3P Quick-fii Meter 100mA Price £2.95 
RK14Q Quick-tit Meter 500mA Price £2.95 


RK1I5R Quick 111 Meter 1A Price £2.95 
RK16S Quick fit Meter 54 Pree £2.95 
RKAFT Quica-tit Meter 25V Price £2.95, 
RKLBY Quick-t Meter SOV Price £2.95 
RK1SY Quick fil Meter YU Price £2.95 


RK21X Quick ht Meter 50.0-50uA_ 


£2.95 
PCB EQUIPMENT 
HQ44F Verotioc Bracket Price G3p 
XX42¥ MP Urobreadowara Price £21,75 
PROSECTS AND MODULES 
BH6OQ Syntom Fron Panel Price £1.10 
6X99H Syowave Front Panel Price £1.10 
GAOOA Direst Input PCB Price £1.10 
GAO1B Line Driver PCB Price £1.48 
GAO2ZC Line Receiver PCB Prige £1.51 
GAQ3D Spectrum PSU PCB Price £2.40 
GAOQ4E Stopwatch PCE Price £2.95 
GAGSF Syntom PCB Price £1.13. 


GAOGG PA Controiler PSU PCB Price £3.70 
GAO7H PA Controller Limiter PCB 


Price £2.85 
GAOBI Wooler PCE Price £2,00 
GAO9K 24 Way Contact PCBs Prka £2.80 
GAOL 25-Way Contact PCB Price £2.67 


GA11M Continuity Tester PCB Price £1.32 
GA12N Crossover PCB Price £2.50 
GA13P Batenced Line Dover PCB Pricef£2 10 
GRi4Q PA Controller Display Component 


"cB Price £1.25 
GALER PA Controller Dispiay LED PCB 
Price £1,45 

GAISU Matinee PSU PCB Price £2.10 
GAISV Battery Monitor PCB Price £1.20 
GAZOW Workshop PSU PCR Price £4.30 


GA21% Vierkshop Control PCB Price £2.20 
GAZ2Y Strate Man PCB Price £2.20 


GA23A Strope HT PCB Price £1.20 
GA24B Guitar Ture! PCB Price £1.65, 
GA25C Power Contro! PCE Price £1.15 


GA26D Digita Tacha Main PCB Price £1.75 
GA27E Digital Techo Display PCS Proce £125 
GA2BF 75W Mostel Amp PCB Pdtce £1.80 
GA296 Mosfet Amp Mounting Bracket 


Pnce £1.15 
GA30K Nase Reduction Main PCS 

Price £3.20 
GA31J Noise Seduction PSU PCH Price £1.60 
GA32K Hexadruln PCB Price £2.60 
GA33L Select-A-Match PCB Price £1.80 


GA3SM Powerco’na Peripnerals PSU PCB 

Price £3.95 
GA44X Burg er Alartr PSU PCB Price £2.40 
GA45¥ Burglar Alarm Main PCS Price £6.75 
Price £1.95 
GA478 External Hom PCB Price £1.60 
GA48C Harmeny Generator PCB Price £2.25 


GASOE Elfects Link POB Price £2.20 
GASIF Soundhooster (CK Price £1 85 
GA52G FX-Swel PCB Price £1.35 
GAS3H Seectrun LFO PCB Prhew £2.50 
GAS4) Synclo-k 9CB Price £1 65 


GAS5K Spectrum Controller PCB Price £2.10 
GAS61 MPC Board Price £575 
GA57M Spectrum VCF PCB Price £2.95 
GASE8N The Borib PCB Price £1.55 
GASOP Spéctrum Shaper PCB Price £2.95 
GAGOO Percussion Sound Gen PCB 


Proe £0,72 
GAG1R Timer Main PCS Price £2.80 
Continumd an page 60 
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29W STEREO MOS-FET! 
I-FI AMPLIFTE 


VIAPLIN 


— eine 
ne) 


* 25W per channel rms with power MOSFET output 
* Very easy to build — only 7 interconnecting wires 
x Extremely low total harmonic distortion 


* Extremely low noise 


ne of the most popular projects 

we have ever produced is the 

MOSFET amplifier described in 
the June 1981 issue of “Electronics and 
Music Maker”. Its popularity is doubt- 
less due to the virtues of the MOSFET 
transistors — as the article says: they 
are “virtually bomb-proof — jike the 
best valve amps.” For reliability, free- 
dom from thermal runaway and ex- 
tremely low harmonic distortion there’s 
nothing to touch the MOSFET transistor 
for audio power output stages. 

As well as offering these essential 
advantages this stereo amplifier has 
been carefully designed for absolute 
ease of construction; this in its turn 
adding to the reliability and repeatable 
quality for all constructors. All the 
components, bar five, mount directly 
on to the main pcb and only seven 
interconnecting wires are required and 
they are for the headphone socket and 
LED. 

The inputs and outputs are dn pcb 
mounting DIN sockets and provision 
has been made on the pcb for connect- 
ing a graphic equaliser, though you will 
need to drill the rear panel to make 
connection. Otherwise the kit contains 
everything you need including a 
punched chassis finished in matt black 
with legends printed on the front and 
rear panels. A wooden cabinet is also 
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supplied which has to be glued together 
with a woodworker's PVA adhesive (e.g. 
Resin W) and this glue ts not supplied in 
the kit. 

No setting-up is required. lf the 
building instructions are carefully fol- 
lowed then the amplifier will work 
correctly as soon as it is switched on. 
However, a preset is provided for each 
input (except auxiliary) which can be 
adjusted if desired, so tnat when 
switching between inputs, the volume 
control does not have to be altered to 




















25W Stereo Mos-fet Amplifier 
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* High efficiency toroidal transformer 

* Complete kit includes wooden cabinet & chassis 
* No setting-up required 

x All components except 5 mount directly on main pcb 


keep the output volume constant. In 
addition, a remote control unit for 
volume, bass, treble and bajance will be 
published shortly — hopefully in the 
next issue. 


Circuit Description 


T1 is a toroidal transformer and was 
chosen as it has several advantages 
over conventional types. It is much 
more efficient as it runs cooler and has 
lower radiated magnetic fields keeping 
stray hum to a minimum. its smail size 
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Figure 1. Circuit diagram of power supply. 
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Specification of prototype 


Input sensitivities for max. output 
(with preset adjusted for max. sensi- 
tivity). > 
Magnetic pick-up input: 2mVaei 47kL 





Tape input: SOrnV at LOOKw 

Tuner input: 5OmvV at 100k. 

Auxiliary input; 5OmvV at 470k 

Magnetic pick-up input overtoad thres- 
hoid: 40m , 

Tape outout at rated input: LOOmvV inte 
10081: 


Power output: > 26W per channel rms 
into 89 or dy continuous at 1kMz 
both channels driven. 


also allows the cabinet to be low-profile 
and it has no open terminalis making it 
intrinsically safer. 

The transformer secondary is full- 
wave rectified by BR1 and smoothed by 
C36 and C37. The output via fuses FS2 
and FS3 deliver +32V to the MOSFET 
output stages only, whilst Zener diodes 
D5 and D6 and resistors R57 and R58 
June 1982 Maplin Magazine 








Figure 2. Circuit diagram of pre-amp and tone controls. 


Yotal harmanic distortion: Better than 
0.075% at LkHz at > 25W output. 
Frequency resporise: 20Hz to 40kHz 
+148 (from magnetic pick-up input 
+1d8 from RIAA) 
Signal to noise: Better than 60dB on 
magnetic pick-up input 
Better than 80dB on ail 
other inputs 
Chenne! separation: Getter than 40¢8 
4 control: 2140B boost and cut at 


OCHz 
Treble ceatrol: £848 boost and cut at 
1OkHz 
Balance controk -50dB to +1. 5dB 


produce +15V¥ to drive the remainder of 
the circuitry in the amolifier. IC2 and 
IC3 are supplied directly from these 
rails, but IC1 has further decoupling 
provided by R11, R12 and C9, 

ICla and b is a dual bi-fet op-amp 
whose non-inverting inputs are suitably 
matched for use with magnetic cart- 
ridges. A degree of protection from 


stray rf is also provided, The feedback 
circuitry about each input produces a 
response to within +1dB of the recom- 
mended RIAA curve. This is achieved 
by using frequency selective feedback 
to boost the lower and cut the upper 
frequencies. Presets RV5 and RV6 
control the gain ofthe pick-up input and 
allow fine adjustment of channet 
balance or reduction of volume of high 
output magnetic cartridges. 

RV1 and RV2 perform the same 
function for the tuner input and RV3 
and RV4 for the tape input. If not 
required simply turn them to the end 
that gives maximum volume. The auxi- 
fiary input level is not presettable, but is 
selected along with the other inputs by 
$2. IC2 is a mixer stage supplying the 
tape output and has an almost perfectly 
flat response over the audio spectrum. 

The volume control, RV7, supplies 
the selected input signal to [C3 which 
looks after the tone compensation. RV8 
gives boost or cut of the bass fre- 
quencies while RV3 controls the gain of 
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25W MOSFET AMPLIFIER 
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Figure 3. Circuit diagram of MOSFET power amp. 


the treble frequencies. in their centre 
positions, this stage too has an almost 
perfectly flat response over the audio 
range. The balance control, RV10, 
simply shunts the audio signal to 
ground of the channel it is turned from. 

Pins 4 and 5 are strapped to pins 6 
and /, but these straps can be removed 
if you wish to insert a graphic equaliser. 

TRI and 2 form a differential 
amplifier whose output is fed to TR5, a 
voltage amplifier/driver stage. TR3isa 
constant current and impedance 
source which is controlled by TR4. The 
output of TR5 drives the power MOS- 
FET’s TR6 and TR7. 

Power MOSFET's have a very low ‘on’ 
resistance and an extremely high ‘off 
resistance and display the characteris- 
tic channelling effect when driving into 
near short-circuits, since the forward 
resistance increases as the tempera- 
ture of the device rises, unlike a bipotar 
transistor, where the opposite effect 
causes the destruction of the device. 
The effect allows circuit design to be 
simple and this in turn improves the 
distortion and noise figures. 

Even further simplicity of design is 
achieved because the gates of MOS- 
40 


FET's having such a high impedance 
allows them to be connected and 
biased together without suffering from 
cross-over distortion. A small bias 
voltage is applied from a constant 
current set to around 20mA, though 
this is not critical and hence no setting- 
up is required. 

The overail gain of the power ampli- 
fier is 33 as set by the ratio of R38 to 
R37. The power amp has a virtually 
perfectly flat response over the entire 
audio range with excellent stability and 
very fast switching or slew rate which 
gives an extremely wide power band- 
width, yet the damping factor is still 
very good. 

The output of the power amp is fed 
to DIN sockets SK4 and SK5 which 
supply the external speakers, while JK1 
disconnects this output and connects it 
via R55 and R56 to a stereo headphone 
when a plug is inserted. 

The additional pins 1, 2 and 3 have 
been included so that a remote contro! 
unit for volume, bass, treble and 
balance may be added. Details of this 
easy-to-construct addition will be pub- 
lished shortly — hopefully in the next 
edition if space is available. 





Construction 
Main pcb 

With reference to Figure 4 insert the 
28 Veropins from the track side, then 
push them firmly home with the tip of a 
hot soldering iron and solderto the pcb. 
Fit the thirteen links using 24 swe 
tinned copper wire as shown in Figure 
4. This Figure aso shows how to fit and 
solder the two straps required between 
pins 4 and 6 and between pins 5 and 7 
and again this should be done with the 
tinned copper wire and soldered. 

Resistors Rl to R54 and R57 to R59 
can now be fitted to the pcb. Bend the 
leads before insertion and push them 
down on to the pcb. If you cannot read 
the colour code directly, use the chart in 
the resistor section of our catalogue or 
the colour wheel (XLO5F). Note that R3, 
4, 8 and 9 must be 1% tolerance types 
and these are either marked 1% or they 
have a brown ring where the gold ring is 
found on 5% types. 

Next insert the 1N4148 diodes, D1 
to D4 and the two Zener diodes D5 and 
D6. These six diodes have a black band 
and must be placed on the pcb so that 
this band is at the same end as the 
white band printed on the pcb. 
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RV1 to RV6 are preset potentio- 
meters. Carefully check the values 
stamped on the wiper: RV1 to RV4 are 
100k and RV5 and RV6 are 1Ok. Fit 
these to the pcb, By now quite a jungle 
of leads will be forming beneath the 
pcb, so solder these in position and cut 
off all remaining ends clase to the joint. 
It is advisable to check for shorts 
between tracks and soldered joints 
after each use of the soldering iron. 
Excess flux can be removed using 
cellulase paint thinner and a stiff paint 
brush, but use the thinners conserva- 
tively or a sticky deposit will be formed. 

Next fit the ceramic plate capaci- 
tors, Their leads do not require bending 
and should fit straight in. Fit the 
tantalum bead capacitors C10, 11, 22 
and 28 taking care that the ‘+’ sign on 
the body of the capacitor lines up with 
the ‘+’ sign printed an the pcb. The little 
box-shaped capacitors are the poly- 
carbonates and should be fitted next. 
followed by the polystyrene capacitors 
whose leads should be pre-formed 
before fitting to the pcb. 

This should also be done to the axial 
electrolytics C9, 34 and 35 which 
should be fitted next taking care that 
the ‘+’ sign printed on the pcb is at the 
same end as the indentation that runs 
around the body of the capacitor. The 
vertically mounted electrolytics C2, 6, 
25 and 31 are inserted straight into the 
pcb and again must be positioned so 
that the ‘+’ signs are aligned. 

Now solder all the components in 
position, trim the leads, clean and 
check the pcb as before then mount the 
three integrated circuits. The small dot 
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Figure 4, Insertion of pins and links in peb. 
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25W MOSFET AMPLIFIER 


on the top of the IC body indicates pin 1 
and should be positioned so that it is at 
the same end as the ‘D’ shape formed 
on the pcb legend. Take care to ensure 
that all eight leads fit through the pcb 
on each IC. 

Next, fit the bridge rectifier BRI. 
One edge of the ptastic package has a 
‘+’ sign painted on it and as before this 
must be positioned to align with the ‘+’ 
sign on the pcb. Push the plastic body 
right down onto the pcb. 

Transistors TR1 to TR3 and TR8 to 
TR1O are type BC212L and their ‘D’ 
shaped package must line up with the 
pcb legend. Thesame appliesto TR4, 5, 
ll and 12 whichare type BC182L. Push 
all these transistors down to about 0.5 
to lcm (4in) from the pcb otherwise 
they can be easily bent or broken. Fit 
the two polyester capacitors C27 and 
C33. These are usually colour coded 
and from the top the colours are brown, 
black, yellow, black or white, red or 
yellow. Now solder all these com- 
ponents as before. 

Place the FET mounting bracket 
over the pcb on the component side 
and bolt in position with two nuts, 
washers and 6BA ‘in bolts inserted 
from the track side. Ensure that the top 
of the bracket is perfectly smooth and 
clean. Carefully adjust the position of 
the bracket so that 16 holes (4 per FET) 
in the pcb are exactly centralised under 
the holes in the bracket, and then 
tighten the bolts. This operation is very 
important as misalignment will result in 
a short circuit between the FET and the 
bracket (OV). One bolt passes through a 
large area of track and to ensure that 
there is a good connection between this 
track (OV) and the bracket, solider the 
boft head to the track. 

Smear a thin layer of Thermpath 
over both sides of a mica insulator and 
place it on one of the power FET’s then 
repeat with the other three. Place each 
FET with its insulator over the mounting 
bracket noting that the two leads onthe 
28K133’s are towards the rear of the 
pcb (the bracket itself is on the rear 
edge) and on the 2$J48's they mount 
towards the front. 

With reference to Figure 5 insert two 
6BA ‘in bolts from the track side up 
through each MOSFET and tighten up 
with 6BA washers and nuts. Solder the 
FET leads to the pcb and then solder all 
eight bolt heads to the pcb. 

The four small fusehalder clips may 
now be fitted. The easiest way to do this 
is to clip a fuse between each pair and 
then place and solder the whole 
assembly to the pcb. Remove the fuses 
when this ts completed. 

Fit the three 5-pin DIN sockets, SK1 
to SK3, ensuring that all seven pins (2 
are securing pins) go through the pcb 
and none are left bent underneath. 
Sockets SK4 and SK5 should be fitted in 
the same way. The last two axial 
electrolytic capacitors C36 and C37 
can now be fitted. They mount with 
polarities in opposite directions so take 
care to ensure that the indentation 
around the body is at the same end as 
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Figure 5. Mounting the MOSFET transistars. 


the ‘+’ sign on the pcb. Solder these fast 
seven items to the pcb. 

The four-way rotary switch S2 has to 
be prepared before it can be mounted. 
Firstly, straighten all fifteen tags on the 
back of the switch then cut off the tags 
marked B, 5, 6, 7 and 8 close to the 
plastic moulding. Secondly, cut off the 
loops on the ends of the remaining ten 
tags leaving as much straight pin as 
possible, Refer to Figure 6. The switch 


.can now be fitted to the smal! pcb 


ensuring that all ten pins have come 
through and solder them in position. 
On the main pcb there are ten 
Veropins situated near the front left side 
of the board. Lightly tin these pins witha 
soldering iran (i.e. cover each pinwitha 
thin layer of solder). With reference to 
Figure 7, place $2 facing towards the 
front of the main pcb and offer the 
switch pcb up to the ten pins so that 
they align with the ten tracks on that 
pcb. Hold the board as upright as you 
can and solder one pin. Resalder if the 





Figure 7, Mounting switch $2, 


board is not perfectly upright, then — 
when satisfied, solder the remaining 
nine pins. 


Finally, mount the four rotary poten- 
tiometers on the pcb checking the 
resistance values against the RV num- 
bers to ensure correct placement, 
before soldering. The pcb is now 
complete and should be cleaned up. 
Re-check all components for correct 
values and correct orientation of polar- 
ised components. Check for dry joints 
and short circuits and carefully re- 
solder any suspect joints. 


If you possess a muitimeter, check 
for short circuits between the pins and 
case of the MOSFET transistors and the 
mounting bracket, Switch to ohms and 
with one lead on the bracket check 
each lead and case in turn. If there are 
any short circuits then you will have to 
strip down the mounting bracket to find 
out why, but careful constructian 
should have prevented this. 
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Figure-6. Preparing switch $2. 


Mounting of switch pcb. 
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Figure 8. Jack socket wiring. 
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Assembly 

Cut the four potentiometer spindles 
so that they are about 13mm (4in) tong. 
Remove the nuts and washers from RV8 
and RV9 but leave them on RV? and 
RV10 and tighten up these two. Fit a 
grommet into the selector switch hole 
in the front panel, then slide the pcb 
into the chassis by guiding the control 
spindles in first, then lowering into 
position. 

Bolt the mounting bracket to the 
back ofthe chassis using three SBA Kin 
bolts and nuts, two washers and a 
solder tag with the baits inserted from 
the outside, The tag washer fits on the 
bolt nearest to the two 2-pin speaker 
sockets. The two remaining pot mount- 
ing washers and nuts fit onto RV7 and 
RV10 and tighten up on to the chassis. 
Make sure that all five DIN sockets tine 
up with the holes in the chassis and 
readjust to suit. 

With reference to Figure 8 slide a 
piece of steeving over each wire on R55 
and R56 then so!der them between tags 
4 and 5 and tags 1 and 8 of the jack 
socket. Cut four pieces of wire each 
125mm long, and strip and tin a short 
length at each end of each piece. Solder 
these four wires to tags 2, 3,6 and 7 on 
the jack socket. Fix the jack socket to 
the front pane! then connect the four 
wires to the pcb as follows: 


JK1 tag to pcb pin 
2 10 
3 13 
6 il 
7 12 


Keep all wiring as short as possible 
and neatly laid out. Thin wire or cable 
ties could be used to hold groups of 
wires together, but there is so litte 
wiring in this project that it is not really 
necessary and no problems should be 
encountered. Figure 9 shows the com. 
plete wiring arrangements. 

Cut two pieces of wire each 150mm 
long and strip and tin a short length at 
each end of each piece. Connect one 
wire to each lead on LED1. A tiny ‘+’ and 
‘-' sign is stamped into the plastic 
beside each lead, but for those who 
cannot see them the thicker iead is the 
negative and the thinner lead is the 
positive. See Figure 10. Fit the LED in 
the chassis next to the headphone 
socket and connéct the two wires to the 
pcb as follows: 


LED1 to pcb pin 
+ (thin) 17 
- (thick) 16 


Now mount the toroidal transformer 
T1 as shown in Figure 11. Insert the bolt 
(supplied with the transformer) from 
under the chassis base through the 
hole in the indent. Place one of the two 
rubber washers over the boit, then the 
transformer with the wires uppermost. 
Put the remaining rubber washer on top 
followed by the clamping piate. Tighten 
in position with the nut and washer 
supplied with the transformer. 

Carefully scrape the enamel coating 
off a short length of the end of each of 
the transformer’s six wires. This can be 
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Internal view of completed amplifier. 


done with a sharp knife or a piece of 
fine emery cloth or wet and dry. Twist 
together the blue and yeliow wires and 
connect both to pin 18 on the acb. 
Connect a short Jength of wire between 
pin 9 and the earth tag as shown in 
Figure 9, Form the red and grey wires 
around to the bridge rectifier and solder 
on to pins 14 and 15 on the pcb. It 
makes no difference which wire goes to 
which pin. 

Fix the chassis fuseholder tothe rear 
panel above Tl and fit a rubber 
grommet in the hole beneath it. Fix the 
rotary mains switch S1 to the front 
panel taking care that the small spigot 
fits into the matching hole. Cut the 
spindle to the same length as the other 
spindles. Also trim the spindle on $2 to 
this }ength. 

Connect one of the orange wires 
from T1 (it doesn’t matter which one) to 
the side tag on the fuseholder FS1, after 
sliding the rubber boot over the wire 
first. Cut a piece of wire about 150mm 
(6in) long, strip and tin each end then 
pass it through the rubber boot and 
connect it to the rear tag on FS1. Solder 
both wires, then push the rubber boot 
forward so that it completely covers the 
body of the fuseholder. 

Connect the other end of this wire to 
one of the top two terminals on switch 
$1. Then connect the other orange wire 
from T1 to the other top terminal onS1l. 
Strip 80mm (3in) of the outer covering 
of the piece of mains lead and strip and 
tin a short length of each of the three 
internal wires. Put the mains lead 
through the grommet in the rear panel 
and terminate the blue wire to the tag 
on $1 immediately below the orange 
wire from T1 and terminate the brown 
wire to the tag on $1 immediately below 
the piece of wire from FS1. 

The mains earth (green and yellow 
wire) should be connected to the 
earthing tag on the top of JK1. Ensure 
that ail the connections you have made 
are properly soldered. Check carefully 
for dry joints and short circuits. Insert 
the 2A antisurge fuse into FS1 and 
ensure that the other two fuses are NOT 
inserted into their clips on the main 
pcb. Fit the control knobs on to the 
spindles as shown in the photographs. 
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Figure 11. Mounting the toroidal transformer. 


Finally check that the fast section of 
wiring is identical to all the diagrams. 
The amplifier is now ready for testing. 


Testing 


Fit the 13A mains plug to the mains 
cable. The rear of S1 cauld be covered 
with insulating tape if desired and it 
would then be quite safe to work in the 
amplifier with the mains connected 
without risk of a shock. On no account, 
however, should children or untrained 
persons be allowed near the amplifier 
in this condition. Little fingers could 
easily unpeel your carefuily applied 
insulating tape with potentially lethal 
results. 

Do not connect any Jjoudspeakers or 
inputs at this stage and fuses FS2 and 3 
must not be fitted. Set ail the front panel 
controls fully anticlockwise. Adjust pre- 
sets RV5 and RV6 to half-way and set 
RV1, 2, 3 and 4 fully clockwise. Give the 
project a fina! visual inspection then 
connect the mains plug to the mains 
and switch the amplifier on by turning 
$1 clockwise. 

LED1 should light up. If it does not 
switch off, remove the mains and check 
fuse FS1. If itis still intact, try reversing 
the wires on pins 16 and 17 on the pcb. 
Switch on again. if all is well switch a 
multimeter to 50¥V DC or 100V DC or 
thereabouts, connect the negative lead 
tothe metai chassis or the tag on the top 
of JK1 and the positive lead to pin TPA 
on the pcb. The meter should read 
around +32Y (+5¥V). Now put the 
meter’s positive lead to the chassis and 
connect the negative lead to pin TPB on 
the pcb. Again the meter should read 
the same voitage as before i.e. -32V 
(+5V). 








Switch off. If all is weil the other two 
2A fuses can now be fitted into the fuse 
clips on the pcb. If desired and you have 


sufficient knowledge, two further 
checks can be made. The +15V rails 
can be checked on D5 and D6 and you 
should obtain a reading of above 
i00mV DC between the cases of the 
four power MOSFET's and the chassis. 

The treble, bass and balance con- 
trols can now be set centrally. Speakers 
may now be connected and inputs as 
required. The input connections are as 
fotlows:— 

SK1 Magnetic pick-up input (5-pin DIN 
180°) 

Pin 1 Left channel input 

Pin 4 Right channel input 

Pins 2, 3, 5 Common (OV) 

SK2 Tuner/Aux input (5-pin DIN 180°) 

Pin 1 Auxiliary left channel input 

Pin 4 Auxiliary right channel input 

Pin 3 Tuner left channel input 

Pin 5 Tuner right channel input 

Pin 2 Common (0¥) 

SK3 Tape input/output (5-pin DIN 
180°) 

Pin 1 Tape left channel output 

Pin 4 Tape right channel! output 

Pin 3 Tape left channel input 

Pin 5 Tape right channel input 

Pin 2 Common (OV) 

If when any particular input is 
selected there is an obtrusive hum, try 
disconnecting the earth from the plug 
at one end of the interconnecting !ead. 
Check out the remaining functions of 
the amplifier and adjust the six presets 
RVi to 6 to suit your equipment if 
desired. 

Carefully fold the wooden cabinet 
giueing the corners together with a PVA 
adhesive such as Evostik’s “Resin W". 
Slide the chassis into the wooden 
sleeve when the glue is property set, so 
that the four holes in the bottom line up 
with the four holes in the base of the 
chassis. Then bolt on the four rubber 
feet using the four 4BA “in bolts 
supplied inthe kit. If you have bought 
the parts separately, you will need to cut 
the excess length off the 4BA lin balts. 
The ampiifier is now complete and its 
reliable, superb quality should give 
many years of listening pleasure. 

Continued on page 55. 
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The Sinclair 2X81 (Programming For 
Real Applications) 
by Randle Hurley 


The 2X81 with its 15% RAM pack is 
quite a powerful computer. The aim cf 
this book is to provide “serious” 
applications without using machine 
code, A the programming is easy to 
follow and fully explained Discard 
the belief that the ZX81 1s too small for 
real computing work — the flexble 
techniques described here are just 
the beginning. 
1981. 176 pages. 228 x 152mm. 
Order As WG99H (Book MM973) 
Price £7.45NV 


Peek, Poke, Byte & Ram! 
by fan Stewart and Robin tones 


A light-hearted yet serious-minded 
intraductian to the basics of pro- 
gramming in BASIC for the owner of 
the Sinclair ZX81. Tepics covered 
include setting up the hardward, 
graphics, looping and branching, 
logic, character manipulation, sub- 
routines and getting the bugs out. In 
addition, there are over 50 prograrns 
to use with your 1K memory. 

1982. 120 pages. 234 x 156mm. 
Nlustrated. 

Order As WAQ3D (Peek Poke Byte & 
Ram) Price £6.25NV 


The Softside Sarnpter 
Edited by Joan Witham 


Description and BASIC [sting for 
TRS80 of 29 complex game pro- 
grams. Tities include ‘Around The 
Horn’, ‘Battle Royal’) ‘Drag Race’, 
‘Goblins’, ‘Jigsaw’, ‘Magical Journey’, 
‘Moving Maze’, ‘Sonic Torpecoes', 
TJenpin Bowling’ and many more. 
1982. 128 pages. 246 x 176mm. 
(llustrated. 
Order As WAQ1B (Book HB496) 
Price £8.25NY 


The Glant Book Of Carnputer Software 
by 73 Magazine 


Here are hundreds of programs 
designed to hetp electronics hobby- 
ists and radio amateurs There are 
programs to help you design all kinds 
of filters. There's a reactance caicule 
tor, SWR calculator, antenna design 
aid, ground station antenna Searing 
calculator, SSTV pattern generator, 
RTTY filter design program, picture 
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titling. ‘aim pilates antenna rotator 

and much, much more. American 

book. 

1981. 504 pages. 208 x 130mm. 

liustrated. 

Order As WGSO0X (Book FT1369) 
Price £10.50NV 


The BASIC Conversions Handbook 
by ‘Brain Bank’ 


The book shows how toconvert BASIC 
in Applesoft, PET or TRS80, into 
either of the other two, as well as 
variations for TRS80 model ifi and 
Apple integer Basic. Variations in 
graphics capabilities, are also des- 
cribed as wel} as PEEK, POKE and 
CALL statements, cursor and cantrel 
characters, memory locations and 
much more. American book. 
1981. 88 pages. 228 x 146mm. 
Order As WG9A8G (Book HDS34) 
Price £6.95NV 


6502 Assembly Language 
Subroutines 

by Lance A. Leventhal & Winthrop 
Saville 


This book will help you tearn 6502 
assembly language quickly. it pro- 
vides code for more than 40 common 
subroutines, including code conver- 
sion, String processing, array mani- 
pulation, bit manrpulation, 1/0 and 
interrupts. The book tells you how to 
add instructions and addressing 
modes. You can use the routines 
shawn to speed up a BASIC program 
and much more American book. 
1982. 560 pages 234 x 186mm. 
(itustrated. 

Order As WAOSF (6562 Assembly 


Subs) Price £12.45NV 
The 6809 Companion 
by M. James 


Written for the average assembly 
language programmer, this is not a 
beginner's book. The TRS8O colour 
computer uses the 6809 and it is 
becoming a very popular micropro- 
cessor since it was designed speci- 
fically with ease of programming in 
mind. The book covers all aspects: 
registers, addressing mades, instruc- 
tion set, interrupt handling, program- 
ming style and converting 68006 
programs. 
1982. 96 pages. 180 x 108mm. 
Order As WG8BY¥ (Book BP102) 
Price £1.95NV 


68000 Assembly Language 
Programming 

by Gerry Kane, Doug Hawkins and 
Lance Leventhal 


This book provides the information 
you need to tap the full potential of the 
most powerful microprocessor yet: 
the 68000 with its highly-evalyed 
architecture and impressive resour- 
ces. Each of the 68000's instructions 
is fully explained and thereis awealth 
of practical programming examples. 
Assembier conventions, 1/0 device 
programming and interfacing 
methods are also included. American 
book. 

1981. 624 pages. 234 x 164mm. 
Mustrated. 

Order As WAOSE (6800 Assembly 
Prog) Price £14.95NV 


Computers For Peopis 
by Jerry Willis and Mert Milter 


If you're thinking of buying a compu- 
ter for home use then this is the book 
to read first. All the points you need ta 
consider in your choice are carefully 
explained. There is also a compre- 
hensive comparison chart between 
Atari, Apple, TRS80, PET, ¥iC20 and 
Texas 99/4A. American book. 

1982. 208 pages. 212 x 136mm. 
Iitustrated in full cotour. 

Order As WAQOA (Computers For 


People) Price £3.25NV 
Don’t (Or How To Cara For 
Your Computer) 


by Rodnay Zaks 


This book will show you the correct 
way to handle and care for ail the 
elements of a computer system: the 
processor, CRT terminai printer, tape 
unit, floppy disks and hard disks. 
Software and documentation is also 
covered. American book. 
1981. 240 pages. 228 x 152mm. 
illustrated. 
Order As WG9GE (Book C400) 

Price £11.45NV 


How To Design and: Buik?t Your Own 
Custom Robot 
by David L. Heiserman 


Ail the procedures for planning, 
putting together and programming a 
custom-designed artificial inteflig- 
ence machine are here in this detail- 
packed guide. Hectrical and mech- 
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IC Projects 
for Beginners 


anical subsystems including driving 
and steering mechanisms are fully 
covered. There are lots of electronic 
circuits and working plans for three 
microprocessor systems are given 
along with flowcharts and listings for 
8080A, 8085 and Z80 mnemonics. 
American book. 
1981. 462 pages. 208 x 130mm. 
iustrated. 
Osder As WG92A (Book FT1L341) 
Price £9.75NV 


Data Converters 
by G. B. Clayton 


The book enables the reader to gaina 
thorough understanding of digital to 
analogue and analogue to digital 
converters. Principles of operation 
are explained in detail and considera- 
tions involved in connecting these 
devices to microprocessors are 
examined. Procedures for imple- 
menting practical applications are 
shown and the baok shaws how to 
interpret data sheet specifications. 
An excellent text on this important 
new area in electronics. 
1982. 256 pages. 234 x 156mm, 
ltustrated. 
Order As WAO2C (Book MM495) 
Price £9.75NY 


How To Identify Unmarked IC’s 
by K. H. Recorr 


The chart shows now to plot the 
“Signature” of an unmarked IC. This 
should then enable the IC to be 
identified with reference to manu- 
facturers' or ather data or to be used 
in a specific application, without 
actually assigning a type number. 
1982. Foid-out sheet 640 x 450mm. 
Cover size 176 x 120mm. 
Order As WG87U (Book BP101) 
Price 65pnNvV 
IC Projects For Beginners 
by F. G. Rayer 


A series of projects for the less 
experienced hobbyist. All use IC’s 
and projects include power supplies, 
radio and audio projects including 4 
solar radia. Other projects inctude an 
audio generator, interval timer, light 
relay, sensitive enlarging meter and 
many more. 
1982. 112 pages. 176 x 110mm. 
lilustrated. 
Order As WA30H (Book 6P97) 
Price £1.95 
Continued on page 60. 
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becoming increasingly necessary for 

many electronics projects, owing to 
Circuit complexity and layout considera- 
tions. Whilst most magazines publish a 
printed circuit layout for some of their 
construction projects. this is of limited useto 
most constructors as they have no means of 
copying it. Of course, it is possible to trace 
the layout, but this is both untidy and time 
consuming, quite apart from being difficult 
and prone to errors. This article describes 
various ways in which the constructor, who 
has no previous photographic skill, can 
reproduce these layouts, and then make his 
own printed circuit boards (pcb’s). 


Large Scale PCB 
Production 


Pecb's are produced professionally by 
making the artwork 2 x or 4 x size, and then 
reducing this to same size, ina large process 
camera. This increases the accuracy of the 
final copy by reducing any errors in the 
layout by a factor equal to the camera 
reduction. The resulting photographic nega- 
tive (or positive) is used as a ‘phototaol’ to 
produce a facsimile image of the layout ona 
copper-clad printed circuit board that has 
been coated with a light sensitive resist. 
When the board is etched, copper is 
removed from all those parts not protected 
by resist. This leaves a reproduction in 
copper of the circuit layout. Most published 
layouts are same size positives (i.e. the 
copper tracks are printed in black). These 
are quite easy to copy photographically 
without the use of a camera, or other 
expensive equipment. The principal used is 
that of reflex copying, and is illustrated in 
Figure 1, 

Light passes through the photographic 
film or paper; it is reflected by the white 
areas and absorbed by the black areas. The 
photographic material therefore receives 
more exposure fram the white parts of the 
copy than from the black. Processing the 
photographic material results in a same size 
copy of the artwork. 

Two types of suitable photographic 
material are available; ane is negative 
emulsion on paper andthe other is a positive 
emulsion on film. The negative emulsion 
reproduces the artwork as printed, but 
laterally reversed. As all the photoresists 
available to the amateur at the moment are 
positive working (i.e. require a film positive 
of the artwork) it is much more economical 
in both time and materials to use the direct 
positive method. 


The CM100 — 
Circuit Maker 


In order to produce a high quality printed 
circuit board, the film positive must have 
dense black fines and a clear background. 
This quality is achieved using a high contrast 
film processed in a special developer. 
Unfortunately until now, these products 
have only been available to the professional 
large scale user. However, Electrolube 
Limited are now introducing a printed circuit 
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kit (CM100 — Circuit Maker) which makes 
them available in quantities suited to the 
needs of the small scale user. 

The film used in this kit has the 
advantage that no darkroom is needed; it 
can be handied quite safely in normal room 
lighting. 

The steps necessary to make a film copy 
from a published artwork are simple. First of 
all a piece of film is cut slightly larger than 
the circuit being copied. This is then taid 
over the circuit layout with the emulsion of 
the film (i.e. the blue/grey side) in contact 
with the drawing. The two are sandwiched 
between a piece of clearglass, and a backing 
plate covered by foam rubber. The whole of 
this is then put under pressure, so that the 
film and the printing are hetd in even, close 
contact. Electrolube supply, with the CM100 
— Circuit Maker, a frame that has been 
specially designed for this purpose. 

The frame is placed two feet away froma 
high intensity photoflood lamp, and a series 
of stepped exposures is achieved by pro- 
gressively covering the film with a piece of 








card. These exposures should range be- 
tween 2 and 5 mins. in 20 second intervals. 
The film is developed for 2% mins. in special 
developer at 20°C, and then placed ina bath 
of photographic fixer for a minute or two. The 
processed film will show a series of steps 
going from very dark to quite light. tt is 
helpful to remember when assessing the 
step wedge that the longer exposures 
produce the least density. One of these steps 
will have a nearly clear background with 
dense, sharp black lines. The exposure given 
to this step should be noted, and used to 
produce a complete copy of the original. 
When the final copy has been made, you 
may find that the background is not 
completely clear; it may be slightly darker at 
the corners (due to ‘fall-of’ of light used to 
expose the film). This background may be 
cleaned by taking the film straight from the 
fixer bath and wiping over the emulsion side 
with a swab of cotton wool dipped in 
Electrolube film clearing solution. The film is 
then refixed for a minute and washed in 
running water before being hung up to dry. 
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Figure 1. Principal of refiex copying. 
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Figure 2. Copying using @ photographic enlarger. 


Alternative Method Using 
a Photographic Enlarger 


Another method that can be used by 
constructors who have a photographic en- 
larger and a darkroom is to use the enlarger 
‘in reverse’ as a camera. The enlarger will 
have been set up so that the lens and 
negative holder are parallel to the baseboard 
and is therefore ideal for producing accurate 
copies of the circuit layouts. 

For this methad, the circuit to be copied 
is placed under glass in the centre of the 
baseboard. A negative is then placed in the 
negative carrier, and the enlarger adjusted 
so that the image of this negative covers the 
artwork being copied and is sharply in focus 
on the page. The controls on the enlarger 
should then be locked in position, and the 
enlarger light turned off. 

The artwork is illuminated by two lamps 
equally spaced from the centre of the copy 
and at 45° to it, as shown in Figure 2. The 
negative that was used for focussing should 
now be replaced by a piece of negative 
working photographic line or lith film, with its 
emulsion towards the entarger Jens, and a 
black cloth draped over the entarger. The 
film is exposed by switching the two lamps 
that ituminate the baseboard. Correct ex- 
posure time is found by-trial and error 
initially. Providing the lamps are always Kept 
at the same distance, and the jens aperture 
is not changed, this time should remain the 
same for future use. 

The negative will normatly be smaller in 
size than the original. It is therefore neces- 
sary to enlarge this tothe right scale by using 
the enlarger in the conventional mode. The 
same type of film that was used for the 
negative is suitable for making this final film 
positive. 

Normally layouts are published as seen 
frorn the copper side. In order to make the 
film positive the right way round, the 
negative should be placed in the enlarger 
with its emulsion side towards the light (i.e. 
the opposite way round te normal). 


Producing The Printed 
Circuit Board 


First we will briefly consider some ways of * 


producing pcb's without the use of photo- 
graphy. 

The most well known of these involves 
tracing the track pattern direcily on to the 
copper laminate using carbon paper, and 
then filling inthe areas that are to remainas 
copper with an etch resist pen, or painting 
with an etch-resistant materia! such as nail 
varnish. 
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The comprehensive Electrojube CM100 kit. 


Although these both work well as etch 
resists, it is extremely difficult to produce 
Clean accurate shapes (such as integrated 
circuit pads), or the fine, closely-spaced 
lines that are necessary in many circuits. 
Moreover, the pattem has to be redrawn for 
each board that is made; consequently 
modifications, etc become extremely 
tedious. . 

Some of the disadvantages discussed 
above can be overcome by using certain dry 
transfer symbols, but, of course, it is still 
necessary to redraw the artwork for each 
board or modification that is made. 

Whichever of the above techniques is 
used, it is practically impossible to make a 
double-sided board, and very difficult to 
achieve any degree of accuracy. 

Photographic methods overcome these 
problems easily and efficiently, as described 
below. 

To begin with the copper iaminate is 
coated with a light sensitive photoresist; this 
is then exposed through the photographic 
film copy (‘phototooi’} to ultra violet (i.e.a UV 
lamp or daylight). Areas that are exposed 
sufficiently are removed during subsequent 
development of the resist, leaving an image 
of the circuit layout which can then be 
etched. 

The copper iaminate is first cleaned by 
rubbing with a fine abrasive pad (as used for 
washing up). It is best to wet the surface of 
the board thoroughly with warm water to 
which a little washing up liquid has been 
added. When the copper surface appears 
shiny, the board should be rinsed in running 
water. If the cleaning has been successful, 
the water will form an even film over the 
board surface. If it forms dry patches, 
cleaning should be repeated. 

Wipe away surface moisture with a jint- 
free cloth and leave the board to dry. Now 
apply photoresist by aerosol, or by wiping on 
with a special applicator (as in the Electro- 
{ube CM100 — Circuit Maker). The board 
shoutd be kept horizontal until the resist has 
dried, otherwise run marks wilt occur. After 
coating, put in a dark cupboard until dry. The 
board should be ready for exposure to the 
film master in about 45-60 mins. This is 
carried out in the same frame used to 
produce the film master. The fiim is laid onto 
the photoresist-covered board, and the two 
are clamped together. Exposure can be to 
daylight or to a UV lamp. Using the resist 
supplied with the Electrolube CM100 — 
Circuit Maker, exposures in the region of 
10-30 mins. to daylight can be expected, 
depending on the strength of the light. 

After exposure, the resist is developed in 
a weak solution of caustic soda. All the parts 
exposed through the clear areas of the film 


are removed, leaving a positive copy of the 
circuit in resist. 

After a brief rinse the board can be 
etched straight away. Various substances 
can be used, the most common being ferric 
chloride. This is normally made into a 
solution containing 1lb of ferric chloride in2 
pints of water Great care should be exer- 
cised when dissolving the ferric chloride —a 
lot of heat is generated and the reaction is 
quite violent. On no account should water be 
added to ferric chioride — ALWAYS add the 
ferric chloride to the water. If any solution 
should be splashed accidentally into the 
eyes or mouth, wash with plenty of water, and 
then seek medical attention. 

The Electrolube CM100 — Circuit Maker 
makes use of a much safer process which is 
@ buffered etchant supplied in a heavy duty 
polythene container. {In this case water is 
added to the crystals in the bag and, when 
they are dissolved, etching can begin. The 
copper board is dropped into the bag, and 
the bag sealed with a special clip. it is then 
laid flat on the bench, and pressure is gently 
exerted with the palms of the hands 
alternately at each end. This agitates the 
solution sufficiently; the board should be 
etched completely in 10-15 mins, 

The board is now rinsed thoroughly in 
running water. The residual photo-resist is 
stripped by immersing the board in about 
2% caustic soda. After a further wash, 
surplus surface moisture is wiped away, and 
the board put to dry. ' 

it is necessary tc protect the copper 
surface from tarnishing by applying a ffux 
lacquer to the copper side of the board. This 
allows the board to be stored; it also gives 
excellent solderability. The flux Jacquer in 
the Electrolube CM100 -- Circuit Maker ts 
applied in a similar way to the photoresist. 

Making  professionai-quality printed 
circuits at home is easy, providing it ts 
tackled in a methodical way, and attention is 
paid to cleanliness throughout. The Electro- 
lube CM100 — Circutt Maker, which is on 
special offer in this issue, facilitates this; it 
supplies everything necessary for the smail 
scale user to make his own single cr double- 
sided boards from his own or published 
artwork. Great care has been taken to make 
the kit complete. A feature that will prove 
invatuable to many constructors is that the 
specially designed frame can be used as an 
exposure frame for the photographic parts of 
the process, as well as a component 
assembly frame. The foam backing is of a 
special heat-resistant type which allows it to 
be used to clamp the components; this 
prevents the components dropping out of 
the board when it is turned over for lead 
cropping and soldering. Ga 
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BASIC Strings 


A BASIC string is a sequence of one or more letters or symbols in any 
combination, enclosed within quotation marks It is treated as a singie 
collection of alphanumeric data which can be manipulated by means 
of string functions and assigned to string variables. The use of string 
variables, string assignment and string arrays has been described in 
previous parts of "BASICALLY BASIC’. To understand how the computer 
represents alphanumeric data and can perform operations with 
strings, we need to look at the ASCII code (American Standard Code for 
Information Interchange). 


ASCII Code 


The ASC!) code is a standard developed by the computer industry in 
which each symbol used in BASIC is assigned a unique binary digit 
pattern (bit pattern) When a symbol is typed on the keyboard, the 
terminal converts it to its binary code For example, if you type the letter 
A on the keyboard, the termina! converts it-to 81980001, which the 
computer recognises as A. Table | fists the set of ASCII character 
codes. The binary numbers have been converted to decimal numbers 
to make the assignments easier to understand. 

The ASCII code Is used to determine alphabetic precedence when 
alphanumeric data is compared with relational operators. This is 
described tn the next section 


String Operators 


A relational operator is a symbol used to compare the value of one 
variable or expression to another variable or expression within a BASIC 
program The use of relational operators to determine numeric 
relationships has been described previously. Relational operators can 
also be used to compare alphanumeric data. The comparison is made 
in terms of the ASCH! value of characters to establish alphabetical 
sequence. Consider the following program: 

10 LET A$ = “BAS” 

20 LET B$ = “SIC” 

30 IF A$ =< BS THEN PRINT A$:GOTO 5a 

4@ PRINT BS 

5@ END 

Line 12 assigns the string BAS to the string variable called A$. 
Line 20 assigns the string SIC to the string variable called B$. 


- 


Line 38 is a relational string expression. It compares string A$ with BS 
to determine if A$ occurs first in alphabetic sequence. The comparison 
is made character by character using the ASCII character code. in this 
case the first letter of the string A$ is ‘B’ which precedes 'S’, the first 
letter of the string BS, inthe ASCII table. Therefore string A$ precedes 
B$ in alphabetic sequence so the condition ts true and the string A$ is 
printed on the terminal. If the first two characters are the same the 
comparison proceeds to the second two characters, until a difference is 
found. For example, if A$ was assigned to the string BAY and B$ was 
assigned to the string BAT, the first character in each string match, The 
next two characters also match. Finally the iast character of the string 
A$ is compared with the last character of the string B$. The ASCII code 
of ¥ (89) is greater than the ASCI] code of T (84), hence the resuit of the 
comparison is false and line 4@ prints the string B$ on the terminal. 
Table 2 tists the string reiationa! operators available in BASIC and 
their meaning. 
Note: it 1s not permissible to compare a numeric or integer expression 
to a string expression using a relational operator, If this is atternpted an 
error message will be output by the computer. 


String Functions 


BASIC provides a set of string functions (similar to the math and 
print functions described last month) to enable certain operations to be 
performed on strings. The following descriptions are intended to be 
general since the functions may perform differently for different 
computer systems. You should refer to your systems Language 
Reference Manual for a complete list of functions available in your 
version of BASIC. The string function names ending with a dollar sign 
($) return a string value whereas function names not ending with a 
dollar sign return a numeric value. 


ASCII Function 


The ASCII function returns a numeric value that is the equivalent 
ASCII code for the first character in the string given as the argument to 
the function. The general format of the ASCII function is: ASC (string). 
where string 's either a string constant or a string variable. For example, 
the command PRINT ASC ("P”) will output 80, the decimal ASCII value 


of the character P on the terminal. The following program uses the ASC | 
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function with a string variable as an argument: 

12 A$ = “BASICALLY” 

2 PRINT ASC (A$) 

3@ END 

When the program is run the ASC!! function returns the decimal ASCII 
value of the first character in the string assigned to the string variable 
A$, hence the decimai 66 will be output to the terminal. 


CHR$ Function 


The CHR$ (Character) function is the inverse of the ASCil function. 
It returns a single character string having an ASCH value of the numeric 
vatue specified as the argument to the function. The range of the ASCI! 
codes is @ to 127 If the value specified to the CHR$ function is outside 
this range it 1s treated as modulo 127. This means that 128 is treated as 
@, 129 as 1 and $0 on. Anon-integer argument to the CHR$ function will 
be truncated and the character returned will be that represented by the 
truncated number. 

The following program demonstrates the use of the CHR$ function 
with different arguments. 
10 PRINT CHR$ (78) 
22 PRINT CHR$ (198) 
36 PRINT CHR$ (19) 
48 PRINT CHR$ (68.1) 
58 END 
RUN 
F 
F 


< 


vw Table 1. ASCII character code. 








Decimat Character Meaning 

000 NUL Null 

001 $011 Start of headsng 
002 STX Start of text 

003 ETX End of text 

004 EOT End of transmission 
005 ENQ Enquiry 

006 ACK Acknowledge 
007 BEL Bell 

008 BS Backspace 

003 HT Horizontal! tab 
010 LF Line feed 

011 VT Vertical tab 

012 FF Form feed 

013 CR Carriage return 
014 So Shift out 

015 S| Shift in 

016 OLE Data link escape 
017 O0C1l Device contro! 1 
018 DC2 Device control 2 
019 DC3 Device control 3 
020 DCc4 Device contro! 4 
021 NAK Negative acknowledge 
022 SYN Synchronous idle 
023 ETB End of transmission block 
024 CAN Cancel 

025 EM End of medium 
026 SUB Substitute 

027 ESC Escape 

028 FS File separator 
029 GS Group separator 
030 RS Record separator 
031 US Unit separator 
032 se Space or biank 
033 t Exclamation mark 
034 

035 # Number, sign 
036 $ 

037 % 

038 & 

039 7 

040 fe 

041 ) 

042 t 
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The output from the program is as shown 
Line 1@ prints the character represented by the ASCII code 7@ (an 
upper-case F). 
Line 28 specifies an argument of 198. This is treated as modulo 127 
(198 - 128 = 78) which is the ASCII code for an upper-case F 
Line 38 outputs a line feed character on the terminal causing a blank 
line cf output. The decimal number specified as an argument to the 
CHR$ function on line 4@ is truncated to an integer. The truncated 
number (68) represents the character<<. (Characters may be different 
with your micro.) : 

The remaining BASIC string functions will be described in the next 





‘BASICALLY BASIC’. | 
Operator Exampie Meaning 
= xS=¥$ Strings X$ and Y$ are equivalent in 


| characters after removing trailing blanks 
and nults 


< X$<Y$ String X$ occurs before string Y$ in 
alphabetical sequence 

<=or=< X$< =Y$ String X$ 1s equivalent to or occurs before 
Y$ in alphabetical sequence 

> XS> YS String X$ occurs after string Y$ in 
alphabetical sequence ! 

> =or= >> X$>=YV$ String X$ is equivalent to or occurs after 
Y$ in alphabetical sequence 

<> X$<>Y$ String X3 ts not equal to string Y$ 
== X$==¥$ Strings X$ and Y$ are identical tn 


characters and length. 








Table 2. String relationat operators. 











Decimal Character Decimal Character 

043 + 086 ¥ 

044 087 Ww 

045 - 088 x 

046 089 ¥, 

047 / 090 2 

048 0 091 [ 

049 1 092 \ 

050 2 093 } 

051 3 094 s 

052 4 095 co 

053 5 096 

054 6 097 a 

055 7 098 b 

056 8 099 c 

057 g 100 d 

058 101 e 

059 ; 102 ‘ 

060 < 103 g 

061 = 104 n 

062 = 105 i 

063 ? 106 J 

064 € 107 k 

065 A 108 

066 B 109 m 

067 c 110 n 

068 D 111 o 

069 E 112 p 

070 F 113 q 

071 G 114 r 
072 H 115 s 
073 I 116 t 
074 J 117 u 

075 K 118 v 

076 L 119 W 

077 M 120 x 

078 N 121 y | 
079 o 122 z 
080 P 123 

081 Q 124 | 

082 R 125 

083 s 126 ~w 

084 i 127 DEL 

085 U : 











STARTING 





POINT 


by Robert Penfold 


Introducing the fundamentals of electronics tes 


for the constructor. 


Classes of Amplification 


he amplifiers considered so far in 
"Starting Point” have all been of the 
type where a transistor has been used 

in one of the three amplifying modes with a 
resistor as the collector or emitter load, as 
appropriate. A simple arrangement of this 
type is perfectly suitable for use in low level 
stages where powers of no more than a few 
milliwatts or so are involved, but the 
inefficiency of this class of amplifier is a 
severe drawback when an output power of a 
few hundred milliwatts or more is required. 
For example, if we consider the simple 
output stage shown in Figure 1, this is a 
straightforward common emitter stage hav- 
ing R1 to provide base biasing, R2 as the 
collector load resistor, and input and output 
DC blocking provided by Cl and C2 


respectively. 
: +16 
R2 
| | SR 











Figure 1. Simple Class A output stage. 


As usual, the circuit is biased so that Tr1 
has a collector potential of half the supply 
voitage, and with 8 volts across 8 ohm load 
resistor R2 there is obviously a current flow 
of 1 amp through R2 and Trl. This gives an 
input power of 16 watts, with Rl and Trl 
each dissipating 8 watts. 

The maximum output voltage from this 
stage is about 16 volts peak to peak, and will 
be alittle less than this in practice since even 
with Trl switched fully on there is still likely 
to be a potential of about 1 volt at its 
collector. No practical transistor can pro- 
duce a collector potential much below this 
figure when operating at a high colfector 
current. We are also assuming that the 
Circuit is driving an infinite load impedance, 
whereas it is in fact driving a load impedance 
of just 8 ohms. The load impedance is, in 
fact, equal to the 8 ohm output impedance of 
the amplifier, and this causes the output 
voltage to be loaded tojust half the untoaded 
figure. In other words the maximum theore- 
tical output voltage swing ts only 8 volts peak 
to peak under toad, and in practice would not 
even be as high as this. in terms of RMS 
output voitage this is only about 2.83 volts. 

The output power of an amplifier is E?/R 
where E is the RMS output voltage and R is 
the load impedance. In this example E? is 
equa! to 8, and dividing this by the 8 ohm 
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Figure 2a. Basic Class B (AC coupled) output 
stage. 








La 


Figure 2b. Basic Class B (DC coupled) output 
stage. 





load impedance obviously gives an output 
power of 1 watt RMS. In other words an input 
power of 16 watts fs required to give a 
maximum output of only 1 watt RMS! 

Higher output power can be obtained by 
reducing the value of R2 so that the output 
impedance of the amplifier is reduced, and 
the loaded output voltage is increased. 
However, this would cause the input current 
and power to rise, and would actually 
decrease efficiency. Increasing the value of 
R2 would reduce the input current and 
power, but would aiso give a tower loaded 
output voltage and maximum output power, 
and would again actually produce a reduc- 
tion in efficiency. 





There are a number of ways of improving 
the efficiency of simpte amplifiers of this 
general type, which are known as ‘Class A’ 
amplifiers, but the efficiency of a true Class 
A stage is always rather fow The dis- 
advantages of this low efficiency are the 
need for a substantial and expensive power 
supply to give even quite modest output 
powers, the need to use high power com- 
ponents in the output stage, and the 
generation of a substantial amount of heat. 
Battery operation also tends to be a little 
impractical using primary cells since the 
high current consumption results in expen- 
sive batteries becoming exhausted at an 
alarming rate. 


Class B Operation 


Virtuatly all audio power amplifiers use 
some form of Class B operation, and Figure 2 
(a) shows the basic Class B output stage on 
which most modern designs are based. 
Figure 2 (b) shows-the DC coupled output 
version, and operation of the two circuits is 
essentially the same. However, the DC 
coupled version is a little easier to under- 
stand and we will therefore consider the 
operation of this circuit. 

The circuit has dua! balanced supolies, 
and the loudspeaker connects between the 
output of the amplifier and the OV rail. Trl 
and Tr2 are both emitter followers and 
therefore each provide approximately unity 
gain. R1 biases the input and output of the 
amplifier to the OV rail potential, and under 
quiescent conditions there is thus no voitage 
present across LS}. 

If a positive input signal is applied to the 
circuit Trl's emitter goes positive and Trl 
supplies power to LS1. The output im- 
pedance of the circuit is very low and despite 
the low load impedance Trl can supply 
virtually the full positive supply potential to 
1$1. Tr2 is cut off and plays no active role 
with a positive input signal. 

With a negative input signal Tr] ts cut off 
and it is Tr2 that supplies powerto LS1. Once 
again the output impedance is very low, and 
almost the full negative supply voltage can 
be delivered to LS1. 

This system gives much better efficiency 
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than a Class A circuit since the maximum 
peak to peak output voltage is virtually equa 
to the sum of the two supply voltages, and 
the supply current is equal to the output 
current. Thus the average supply current 
varies in sympathy with the output, and is 
zero under quiescent conditions. This avoids 
high current consumption and heat genera- 
tion under stand-by or low volume condi- 
tions, and when the amplifier is fully driven it 
is possible to obtain an efficiency of over 
70%. This contrasts with the high continuous 
current consumption and low efficiency of a 
Class A circuit. 


Quiescent Bias 


In practice the circuits of Figure 2 would 
give very poor results due to what is termed 
“crossover distortion’. This comes about 
due to the base-emitter potential of about 
0.6 volts that is needed before a silicon 
transistor begins to conduct. This makes it 
necessary to have an input signal of at least 
+0.6 volts before there is any output signal at 
all! Even with an output signal from the 
Circuit there is severe distortion as the low 
voltage part of the waveform is absent. A 
triangular input waveform as shown in 
Figure 3(a) would emerge from the circuit as 
shown in Figure 3(b). 

Crossover distortion is normally over- 
come by incorporating some additional 
components at the input of the output stage, 
as shown in the circuit of Figure 4. Here the 
driver and output stages are effectively 
merged together, and practical designs are 
invariably of this type. Tr] is the driver stage 
and Tr2 plus Tr3 are the complementary 
emitter follower output stage. The amplifier 
is biased by R12 and R2, and the purpose of 
D1, D2 and RV1 is to give a quiescent bias 
voltage across the bases of Tr2 and Tr3. 

RV1 is adjusted so that the bias fed to Tr2 
and Tr3 is just sufficient to bring them to the 
threshold of conduction so that Tr2 is 
switched on if the drive voltage even 
marginally positive, and Tr3 is switched on 
as soon as the drive voltage from Tr starts to 
go negative. In practice it is usually neces- 
sary to use a slightly higher bias than this so 
that under quiescent conditions there is a 
small but significant current flowing through 
Tr2 and Tr3. This is necessary due to the 
comparatively low gain of practical transis- 
tors when they are only marginally abovethe 
threshold of conduction, and the relatively 
small but nevertheless significant amount of 
crossover distortion that this would produce. 
By biasing the output devices beyond this 
low gain part of their transfer characteristics 
this crossover distortion is avoided. 

It may, in fact, be necessary touse quitea 
large quiescent bias current through the 
output transistors in order to produce really 
low crossover distortion. Circuits of this type 
are generally called Class AB amplifiers, and 
this is simply because at low and medium 
output powers one transistor acts as the 
amplifying device and the other output 
transistor acts as its emitter load. This is, in 
fact, a form of Class A operation, and it is only 
at high powers that one transistor is cut off 
while the other drives the load, and true 
Class B operation is obtained. It is from this 
mixture of Class A and Class B operation that 
the term Class AB is derived. 

Most practical designs use only a low 
quiescent bias current through the output 
transistors, and this is quite understandable 
since Class AB working obviously partially 
loses the advantages of Class B operation. 
Also, although Ciass AB amplifiers avoid 
crossover distortion this advantage is offset 
by an increase in other types of distortion. 
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Figure 3a. Triangular input waveform. 
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: Figure 4. Practical Class B power amplifier 


configuration, 


Practical audio power amplifiers aimost 
invariably use a Jow quiescent bias plus a 
generous amount of negative feedback to 
reduce crossover distortion and other types 
of distprtion. 


Thermal Runaway 


The bias voltage supplied across the 
bases of Tr2 and Tr3 is extremely critical, 
with a marginally low potential giving severe 
crossover distortion and a slightly high bias 
producing a very large quiescent current 
through the output transistors. The position 
is made worse by the heating that occurs in 
Tr2 and Tr3 when the amplifier has been in 
use for a short while. Bearing in mind that 
Tr2 and Tr3 will inevitably have to handle 
substantia! power levels a_ significant 
amount of heat generation in these transis- 
tors is inevitable. 

As Tr2 and Tr3 heat up, their base-emitter 
threshold voltage decreases, and the quies- 
cent bias current increases. The increasing 
bias current produces further heating in the 
output devices which, in turn, gives an 
increase in the bias current, and this 
regenerative action continues until the 
output devices overheat and are destroyed 
unless suitable preventative measures are 
taken. This thermal feedback is called 
“thermal runaway”. 

Di and D2 are used to prevent thermal 
runaway, and they achieve this by sensing 
the rise in temperature of the output 
transistors. They may actually be mounted 
on the same heatsink as the output transis- 





tors in order to ensure that they rapidly and 
properly sense the temperature changes. 
The voltage developed across 01 and D2 
varies with temperature, and decreases as 
temperature is increased. This gives a strong 
stabilising effect on the quiescent bias 
current with the bias voltage automatically 
decreasing as the output transistors heat up. 

There are other ways of providing thermal 
stabilisation, such as usinga transistor in the 
amplified diode configuration, or a negative 
temperature coefficient thermistor. What- 
ever method is used the circuit must be 
carefully designed as there is otherwise a 
likelihood of over-compensation and con- 
sequent crossover distortion when the out- 
put transistors heat up, or insufficient 
thermal stabilisation which would simply 
result in slower thermal runaway! 

Most tow and medium power audio 
amplifiers these days are based on an 
integrated circuit, and thermal stabilisation 
is not a problem here since the output 
transistors and the ternperature sensing 
components are on the same chip. This 
enabies very predictable results and very 
accurate stabilisation to be easily obtained. 

Power MOSFETs are becoming increas- 
ingly popular for use in the output stages of 
high power audio amplifiers, and amongst 
other advantages they require no thermal 
stabilisation. These devices have a positive 
temperature coefficient, like bipolar transis- 
tors, at low operating currents. However, this 
changes to a negative temperature coeffi- 
cient at currents of more than about 80mA. 
tn other words, with a bias current of less 
than about 80mA an increase in tempera- 
ture produces a small increase in the 
quiescent bias current, but at more than 
about 80mA an increase in temperature 
results in a decrease in bias current. The 
quiescent bias current therefore tends to be 
self-stabilising, and thermal runaway cannot 
occur. 


Class C 


Class C amplifiers are not often en- 
countered, and are only applicabie to radio 
frequency circuits. With this type of ampii- 
fier the amplifying device is reverse biased 
so that it onty conducts during quite a smal! 
part of each output cycle. The load for the 
amplying device must be a tuned circuit 
which “rings” at its resonant frequency and 
effectively fills-in the missing part of the 
output waveform. A mechanical analogy of 
this is the periodic striking of a bell to 
produce a continuous ringing sound. 

The advantage of Class C operation is the 
very high level of efficiency that can be 
attained, but a lot of filtering is normally 
needed at the output to produce a really pure 
output signal. 

There are other modes of operation, and 
Class D for example is a form of high 
efficiency audio power amplifier. However, 
these other modes of amplification tend to 
be quite complex and are mostly just 
variations on one of the operating modes 
already described. Class D for example, uses 
what is really just aClass B output stage, and 
it is the preceding and fotlowing circuitry 
that give the higher efficiency. 

It is worth noting that although the 
circuits shown here use only a single device 
in the output stage, or asingle device ineach 
half of the ottput stage in the Class B 
designs, practical! circuits aften employ two 
devices in the Darlington Pair configuration 
or some similar arrangement. This is often 
necessary in order to produce a really low 
output impedance so that large output 
Currents Can be easily provided with only a 
modest drive current. |] 


51 








READERS  ~ rr 


: Vy 
ite ESIVERST Ty 


are 


4-Pole Slide Switch 


Dear Maplin, 

Please forgive me if | appear to be 

repeating myself, only I've just bought 

your new magazine ‘Electronics’ first 

issue and what a surprisingly good 

buy it is too! 

Problem ts, when f turned to page 63 

‘Amendments to Catalogue’ there ts 

no mention of the switch | mentioned 

a while back. and as my previous 

tetter probably fell on stoney ground i 

shall briefly recap. 

FH38R 4 POLE 3 POSN SLIDE 

(PAGE 279) 

Having used this switch once again 

am convinced at this error, rather 

annoying and repetitive. 

Connection positions should be 

transposed as shown: 


TO READ: ' 4 t 


A DONALDSON 

Walton-on-Thames, Surrey 

We reprinted the manufacturer's 

data, but unfortunately, not all of it. 

The missing piece of data shows the 

position of the knob for each number. 

We agree that without this vital piece 

of information, your drawing is more 
logical. 


Removable Price List 


Dear Sir, 
I have only one criticism — hopefully 
constructive — to make about an 
otherwise excellent magazine: please 
arrange the pages so that the “Price 
List" can be removed without dis- 
rupting the magazine articles. Re- 
moving the tatest Pnce List in its 
entirety takes Readers Letters andthe 
first page of the Home Security 
System project. In the first issue, New 
Books and the first page of the 
Universal Timer project would go. in 
this particular case, perhaps you 
could have “surrounded" the Price 
List with the two pages of Maplin 
News (pps 6374 Issue 1), much of 
which applies to the Catalogue 
anyway. 
P. HUNT 
Wimborne, Dorset 
Whilst | have some sympathy with 
your suggestion, | have te balance 
this with the overail fook of the 
Magazine. Breaking up Maplin News 
and siting it either side of the Price 
List makes the magazine {ook 
scrappy. Also it does not affow us to 
have a double-page spread to give 
extra impact to the article foliowing 
the Price List. | would be interested to 
hear other people's views, but at the 
moment { am not sufficiently per- 
suaded to change the layout. 


Countdown Timer 
Circuit Wanted 


Dear Sir, 

As a regular reader of your magaz- 
ine(s!) | write to ask if through the 
readers letters pages of your magaz- 
ine any reader could help with the 
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source of a published circuit for a 
countdown timer There does not 
seem to be a dedicated chip available 
for this purpose nor can | find details 
of a suitabte circuit. 
There must be many uses for such a 
device (sports, quiz games etc, etc) 
— perhaps you could consider de- 
veloping such a device. 
1. &. SHEPHERD 
Johnstone, Renfrewshire 


Any offers? 


Additions To 
Burglar Alarm 


Dear Sir, 
| must say that | was impressed with 
the excellent specification on the 
Maplin Burglar Alarm in the jatest 
edition of the Maplin Magazine. 
However, there are a few ‘improve- 
ments’ which, if they cauld be in- 
corporated, would make for an even 
better security device. 
1. PANIC SWITCHES with a latching 
operation that would operate the 
external alarm whether or not the 
main contro! was ‘on’ or ‘off’, 
2. AN AUTOMATIC RE-SET for the 
external alarm, that would shut the 
alarm off after, say, 20-25 minutes. 
The re-setting to take account of the 
‘new’ condition, ie. the ‘offending’ 
door or window remaining open etc, 
3, RE-CHARGEABLE CELLS for the 
extemal alarm box, instead of dry 
batteries, linked to a remote battery 
condition monitor (i.e. LED's) that 
would indicate their state of charge at 
@ glance, so that the cells could be 
charged before they became ex- 
hausted. 
I realise that this 1s a tall order, but if 
any other reader is able to offercircuit 
modification to suit, | should like to 
hear from him/her. 
M. MILLS 
London SE26 


if a panic switch is practicable, then 
details wilt be published in issue 4. 
The same goes for the alarm cut-off 
timer, The rechargeable cells are not 
practical, ft'm afraid, In any case 
unless your alarm goes off when the 
mains is off you will anly need to 
replace the batteries once every two 
or three years. So for the cost of a set 
of ni-cads, you will get ten years worth 
of dry ceils. So we didn't think that the 
complication of charging cells in the 
external box was really worth the 
effort 


Ideas For The Mag 


Dear Sir, 

Here are a few suggestions for your 
new electronics magazine. 

(a) Simpie 7 channe} Citizens Band 
radio, 

(b) Imexpensive television space 
game unit featuring Invaders, UFOs, 
etc. 

(c) Mini pocket sized alarm clock. 
(d) Auto toaster cooking timer, 

(e) Adaption of RK22Y, 23A, and 24B 
(6, 9 and 12 volt output silicon solar 
panels) to AC converted stepped up 
voltages to result in 240 volts sothat it 
couid be used on mains equipment. 


ee Se ee 


i 


P.S.: | think your magazine is hetpful 
and very enjoyable to read. 
DOMINIC LOUGHLIN 
(age 11) 
Chorley, Lancs 
Your first three ideas would, i agree, 
be very interesting, but to pay for the 
develcpment costs, they would also 
have to be saleable and frankly, there 
is no way a kit of parts for any of these 
ideas could be assembled fer fess 
than the cost of a ready-made unit in 
the shops. Consequently, the:r sales 
potential would be very smali We do 
think a kitchen timer, possibly vathan 
add-on mains controller (for toasters 
or whatever) would be an interesting 
ttle project. 
Unfortunately your idea for the silicon 
ceils is not practical at all. To gain a 
voltage increase there must be 2 
similar decrease in current. With the 
12V panel we would require a2 20- 
times increase in voltage and there 
would then he a 20-times decrease in 
current. Because of the inefficiencies 
in this kind of circuit in practice, the 
current would actually be much lower 
than this. Then we would need to 
drive an oscillator of some sort to 
convert fo AC. | would think you would 
be iucky to end up with lmA at 240V 
AC. And there's not a lot you couid do 
with that. For example a colour TV 
draws about IA from the mains, so 
you'd need a thousand 12V panels to 
run one. Clearly, an expensive 
Proposition. 


Congratulations 


Dear Str, 
Another electronics magazine? NO. 
Congratulations on entering the field 
late in the day and beating the 
opposition hands down! 
1 have been a satisfied mail order 
customer for some tirne and t still 
marvel at the speed with which you 
deliver the goods. | recently received 
my first copy of the Maplin Mag after 
jong deliberation on whether to fork 
out on yet another electronics mag — 
your introductory offers tipped the 
balance — and | am delighted. | enjoy 
the wide range of projects from the 
absolute beginner's cinche up ta the 
more demanding Timer project. in 
additton your range of features has 
something for everybody. Keep up the 
good work — | can't wait for the next 
issue! 
J, E. MABBOTT 

Rhosneigr, Gwynedd 
Thanks Mr Mabbott. Hope you enjoy 
this issue too. 


What About MES56? 


Dear Doug, 

Thanks for the new magazine — a 
very useful additron to the Mapiin 
catalogue. Could one suggest for 
future inclusion an article on the 
growing Maplin empire, and also 
adding to that empire with a Leeds or 
Manchester snop. 

Normally | order from you by tele- 
phone and every time ! get a reply 
paid envelope and order torm which 
fimsh up in the rubbish bin. How 
about asking customers who tele- 





phone tf they require these and 
thereby saving an costs. Also | was 
sorry tc see the discount voucher 
echeme discontinued but can under 
stand that as it operated it could be 
costly to adrninister. Could | suggest 
a} A discount scheme fer quantity 
orders of the same part; b) Adiscount 
for large orders say over £30. Maplin 
are very competitive, comoared with 
trade component suppliers, on a one- 
off basis but not on large quantities. 
One of my main interests in electron- 
ics is electronic organs, Some three 
years aga | started buildingan MES53 
and have enjoyed this project but feel 
that further developments on this 
organ ave been pushed to one side 
to develop the Matinee. However. 
when | heard the MES organat Bread- 
board ‘80 it had certain extra effects 
$0 yCU must have come some way to 
developing MESS56 and 57 mentioned 
in the last catalogue but not the most 
recent, When can | took forward to 
more developments an the MES 
argan? | look forward to hearing. 
{. D. MANZIE 

Skipton, N. Yorks 
You will be pleased to hear that we are 
considering opening a Maplin store in 
fManchester, once our Birmingham 
shop (opening soon — the announce- 
ment wilt be in the Birmingham 
“Evening Mail’) is open. Frankly, it's 
cheaper for us to have one nile of 
packs of order form and envelape and 
just put one in every order, than to 
have two piles, one without envelope, 
and sort the orders; bearing in mind 
that Unis part of the packing is done 
very quickly: on an average day the 
team of packers completes an order 
every 20 seconds. 
We have on many occasions consid- 
ered quantity discounts, but if is an 
added complication to our through- 
put which is now 2 very speedy and 
efficient animal. We may implement 
a discount scheme one day, but nat 
until we are certain we can Cope atour 
usual speed, with the extra business 
this wou'd generate. 
We are str! hoping that we can fit 
MESS6 into our schedule soon, Al- 
though most of the desigri work was 
completed a long time ago, there is a 
considerable amount of documenta- 
tion stiff to be done. At fhe present 
time itseems unlikely thatMES5 7 will 
be produced. 


Ultrasonic Burglar 
Alarm 


Dear Sir, 
! enjoyed the first publication of your 
electronics magazine. 
Cauid you inform me if you have any 
articles in future editions relating to 
the building of Ultrasonic Burglar 
Alarms, if not could you suggest any 
alternative reading matter on this 
subject. 
M. J. ILSLEY 
Bournemouth 


Yes. You'll be pleased to hear that an 
ultrasonic intruder detector for use 
on its own or with our Home Security 
System will be featured in our next 
issue. 

Continued on page 54. 
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The MGS Memory Data Book 

Full data sheets for T.).’s range of 
dynamic and static RAM's and 
EPROM's. An tnterchangeability 
guide ts included. 

1980. 190 pages. 234 x 170mm. 
Hlustrated. 

Order As WAO6G (Ti MOS Memory 
Data) Price £4.95NV 


The Bipotar Memory Data Book 

Full data sheets for TI’s range of 
bipolar PROM's and RAM's. and TI's 
bipolar FIFO and character generator. 
A cross-reference guide ts included. 
1981. 64 pages. 234 x 170mm. 
Ntustrated. 

Order As WAG7H (TI Bipolar Memo 
Data) Price £1.45NY 


The Optoelectronics Data Sook 
Full data sheets covering Fl's com- 
plate range of opto products. photo- 
detectors, infrared emitters. opto- 
couplers, sensor/emitter arrays, 
LED's, displays, amplifiers for photo- 
diodes, optical waveguide transmitter 
and plastic fibre-optic data links. 
Data sheets for Ti'’s thermal pnnt 
heads are also included An inter- 
changeabilily guide is included 
1979. 320 pages. 208 x 148mm 
Illustrated 
Order As WA08! (TI Opto Data} 
Price £5.25NV 


Optoelectronics Theory and Practice 
A theoretical and practical tntroduc- 
tion to many kinds of optoelectronic 
products. There is an abundance of 
practical hints and suggestions as 
well as the necessary theoretical 


background to enabie users to 
develop their own circuits and 
applications 


1976 456 pages 208 x 148mm. 
Hlustrated. 

Order As WAOSK (Opto Theary/Prac- 
tice) Price £7. 50NV 


The Linear Control Circuits Data Book 
Full data sheets covering TI's range of 
op-amps, Comparators, timers, video 
and Jogamps, vultage level detectors, 
A to D converter components, ana- 
logue switches and Hail-effect 
devices. Also covered are TI's zero- 
crossing detector, doubiy-balanced 
mixer, precision Jevel detector, over- 
voltage sensing circuits and 3-chan- 
nel stepper-motor controller. An inter- 
changeability guide 1s included 
1980. 416 pages 232 x 178mm. 
itiustrated. 
Order As WALOL (TI Linear Control) 
Price £5.25NV 
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Tho Voltage Regulator Handbook 

Full data sheets covering TI's com- 
piete range of voitage regulators. 
There is also a large section covering 
basic power supply design, external 
pass transistor considerations, input 
filter designs, voltage rectification 


techniques, and mounting and heat- 


sinking techniques. 

1977. 208 pages. 232 x 172mm. 
Nlustrated. 

Order As WA11M (Ti Voitage Regula- 
tor) Price £5.65NV 


The Bipolar Microcomputer 
Components Data Book 
Full data sheets covering TI's range of 
4-bit-slice Schottky processors and 
lL microcomputer components. Also 
included are data sheets far Ti's fibre- 
optic data link controllers, bipolar 
PROM’s, RAM's and FIFO, some sup- 
port functions and an 8-bit by 8-bit 
parailel byte multiplier. 
1979, 368 pages. 232 x 176mm. 
‘Itustrated. 
Order As WA12N (TI Bipolar Micro) 
Price £5.75NV 


The Intertace Circuits Data Book 
Full cata sheets for TI's range of 
peripheral drivers, line drivers, sense 
amplitiers, MOS drivers, memory 
drivers, display drivers and IC 
sockets. An interchangeability guide 
is included. 
1981 752 pages. 242 x 172mm. 
IBustrated. 
Order As WA13P (TI Interface Data) 
Price £8.50NV 


The TTL Data Book 

Full data sheets covering Ti's very 

large range of TTL /C’s. An inter: 

changeability guide Is included. 

1982 1184 pages. 210 x 148mm. 

Mlustrated. 

Order As WAL1AQ (Ti TTL Data) 
Price £10.00NV 


The 9900 Family Bata Book 

Full data sheets covering TI's 9900 

series microprocessors, 1/0 devices 

and memory support chips. A bench- 

mark report is included, 

1981. 776 pages. 208 x 148mm. 

iltustrated. 

Order As WAIS5R (T1 9900 Data) 
Price £12.50NY 


Software Development Handbook 

by Geoff Vincent & J1m Gilf 

The book takes the reader through 
the elementary tdeas behind software 


developmert to a description of 
microprocessor Pascal, Power Basic 
and 9900 assembly language. The 
book’s airn is to provide a text for the 
emerging discipline of software eng- 
ineering for microprocessors incor: 
porating all that will prove to be of 
lasting value. 
1981, 456 pages. 276 x 214mm. 
Niustrated. 
Order As WA16S (TI Software Develop) 
Price £14.40NV 


Microsystems Designers Handbook 
The book contains shortform data 
sheets of TI's range of single-chip 
Microcomputers, microprocessors, 
microcomputer boards, speech syn- 
thesisers, development systems and 
software. 
1981. 176 pages. 296 x 208mm. 
Hustrated. 
Order As WAL7T (TI! Microsystems) 
Price £4.95NV 


Digital Integrated Circuit 

Pocket Guide 

A clearly arranged summary of TI's 

range of TTL IC's with brief data, logic 

and pin assignments. 

1981. 352 pages. 184 x 106mm. 

Hlustratec 

Order As WA18U (TI Digital IC Guide) 
Price £4.50NY 


Linear Integrated Circuit 

Pocket Guide 

A clearly arranged summary of TI's 

range of linear IC's with brief data and 

pin assignments. 

1981. 256 pages. 184 x 106mm. 

illustrated 

Order As WAISV (TI Linear IC Guide} 
Price £4.50NV 


Understanding Solid-State 
Electronics 

The book 1s designed for the reader 
who wants to understand electronics 
quickly without resorting to mathe 
matics. The book teaches technical 
concepts in a way that makes it 
accessible to someone who would 
have trouble wiring a doorbell. 
Coverage runs from basic electricity 
to large scale integrated circuits. 
1978. 280 pages. 208 x 132mm. 
Hiustrated. 

Order As WA20W (Understanding 
Electronics) Price £3.35NV 


Understanding Digital Electranics 
by Gene McWhorter 
For those who understand the con- 


cepts covered in ‘Understanding 


Solid-State Electronics’, this book will 
give you an understanding of the 
electronic circuitry in many types of 
digital electronics, from the basic 
idea of a transistor saying “yes” or 
“no”, to entire digita! systems made 
up of thousands of such circuits. 
1978. 264 pages. 208 x 132mm 
lilustrated. 

Order As WA2Z1X (Understanding 
Digital Electronics) Price £4,95NV 


Understanding Microprocessors 

by Don L. Cannon and Gerald tuecke 
The book teaches how microproces- 
sors work, and what they can do. The 
back covers fundamentals, system 
applications, programming concepts, 
an 8-bit and a 16-bit microprocessor 
application. 

1979. 288 pages. 208 x 132mm. 
Hustrated. 

Order As WA22Y (Understanding 
Micros) Price £4.95NV 


Understanding Caiculator Math + 
This book goes tar beyond what you 
can find tm your owner's manual. 
Whether you're good at figures or not, 
this bogk contains the basic'informa- 
tion, formulae, facts and mathemat:- 
cal tools you need to unlock the real 
power of your calculator, With scores 
of keystroke by keystroke examples, 
the non-technical language wil heip 
you find solutions to problems you 
never imagined possible on your 
calculator. 

1978 224 pages. 208 x 132mm 
illustrated. 

Order As WA23A (Understanding 
Cale Math) Price £4.95NY 


Understanding Communications 
Systems 

by Don L. Cannon and Gerald Luecse 
An easy to understand look at the 
world of electronic communications. 
The book gives an overview of the 
types of systems, the basrc concepts 
of their operation and how they send 
and receive information. There is an 
in-depth look at AM/FM radio, TV 


‘telephones, computers and even 


satellite systems. 

1980. 288 pages. 208 x 132mm. 
(lustrated. 

Order As WA24B (Understanding 
Comms) Price £4.95NV 
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READERS LETTERS Continued from page 52 


What About An 
Article On PCB’s 


Dear Sir, 
| have just received the first two 
issues of your Maplin Mag with which 
| am greatiy pleased, One main 
advantage to me is that most, if not 
all, of the components and hardware 
can be purchased through Mapiin, 
whereas in some of the other elec- 
tronics magazines you have to search 
to find catalogues that have maybe 
one small item that another catalogue 
has not gat in stock. 
As | am a bit of a newcomer to 
electronics | found your ‘How To 
Solder’ articie in the first issue most 
useful. | would be pleased to see a 
simitar article on how to make PCB's. 
§. BURDEN 
Leicester 
By an amazing coincidence this 
month we have an article describing 
haw to make PCB's and a specta! offer 
to go with it. How's about that then? 


CB Article A Big Help 


Dear Sir, 

I would like to say that ( think your 
March issue of the magazine was a 
big improvement over the first issue, 
much more interesting in every way. 
One particular item that really made 
my day was your comment on ground 
planes for CB. | found how difficult it 
was to obtain an antenna for loft 
installation (} don't know why deaiers 
are not stocking this line, because we 
all da not have gardens to put up a 
mast). However, | purchased a “Big 
Chief” TBR140 and put st out of a 
skylight but could not get the SWR 
down until | read your article. | 
purchased 10 metres from you of the 
32/.02 wire and threw two and a bit 
metres out from each corner of the 
skylight connected to the base of the 
antenna and | am pleased to say | got 
the SWR down to 1.2. Thanks a lot. | 
have since had ‘copy" from here to 
Winter Hill, Liverpool, Southport and, 
believe it or not, Prestatyn. N. Wales. 
One other point | would Sike ,to 
mention is why do you not cater for 
items or kits printed in £.E. or P.W. 
magazines. Recently | wished to build 
a PSU but found { could not get half of 
the items from you, so | decided on 
buying the complete kit frorn another 
firm offering a speedy service. How 


sorry | arn. It was over three weeks for 
delivery, not counting telephone calls 
at standard sate, five items were 
missing, more phone calls and letters 
and then when assembling | found a 
couple of the items were af the 
incorrect value or type. These | am 
now ordering from you. | must say 
that you do give a wonderful service 
and for this | thank you very much. 
T. E. FLINT 
Skelmersdale, Lancs 


tt just isn't practical for us to stock ail 
the parts needed for aif the projects in 
all the magazines. Although we often 
notice magazines stating that such- 
and-such a part is only available from 
a particular supplier when in fact we 
seff rt too; so it’s always worth 
checking. 


Interfacing 
Microprocessors 


Dear Sir, 

My compliments on a very interesting 
and well-balanced magazine. There 
may be nine others on the news 
stands but so far as | am concerned 
they will stay there! 

My interest is mostly in digital elec- 
tronics, and {| would welcome projects 
relating to the interfacing of micro- 
processors to the “outside” world. | 
am sure that if you published a few 
well-chosen projects for, say, the 
ZX81 or the 8BC micro (not to 
mention the Atari!) then sales would 
benefit and yet more readers would 
be made happy! Perhaps if you 
publish this tetter this idea will be 


confirmed? 
A. J. BYTHEWAY 
Great Missenden, Bucks 


Your comments are much appre- 
ciated by everyone here at Maplin. We 
agree that interfacing is a very 
interesting subject at the moment 
and we have several articles and 
projects along these tines lined-up for 
the future. 


Four Questions 


Dear Sir, 

Would you please print this in the 
Maplin Mag: 

Will Maplin be stocking the BBC 
Microcomputer System? 

Why are there no blue LEDs? 

Wilt Maplin please consider stocking: 


Casio calculators and watches + 
batteries, TOK tapes andready made 
hi-fi synthesiser equipment for those 
of us who aren't electronic geniuses? 
How about a review of the BBC Micro- 
camputer System in the Maplin Mag? 
4. G. ASHDOWN 

Grays, Essex 


1. Wedo not have any plans at present 
to sefi the BBC micro. Truthfully, we 
are only interested !n selling genuine 
home computers, not business 
machines. The BBC micro daes not 
and wif never have the kind of 
software backup being built up by 
Atari and Commedore and so in our 
opinion will never be a genuine home 
computer. 

2. Blue LED's have been available for 
some years, but they are difficult to 
make and Siemens for example have 
been selfing them for £80 each. 
Prices have recently fatlen owing to 
use of a different material and within 
a few months we expect blue LED's to 
be available for about £5 each. Even 
at that price though, it’s doubtful that 
we would consider stocking them. 

3. We certainly could stock alf the 
items you mention, but with postage 
costs we'd almost certainly be dearer 
than the electrical shop just down the 
road. The big chain stores buy so 
many units that their prices are very 
competitive and! don't think we could 
compete. 

4, We are not planning a review of the 
BBC micro at the mament. 


Maplin Mag Should 
Be Monthly 


Bear Sir, 

I would like to endorse C. W. Dudley of 
Kent, who mentioned it was a pity the 
Maplin Mag was not a monthly. Surely 
it would be pcssible to operate a 
monthly system, only entering the 
price list every three months. Also, | 
feel that the quality of the articles in 
this periodical are of a much higher 
Standard than those of a large 
periodical such as Practica: Electron: 
ics (who's mag | stopped buying in 
favour of Mapiin’). 

Unfortunately, | note there is a series 
called “Basically BASIC", i have both 
the December and March issues, but 
did this serves begin before, and if so, 
how could | obtain “back numbers” of 
the series only. 


Carry on the good work, Maplin. 
|. GREGORY 
Hadfietd, Cheshire 


A magazine without advertising gets 
most of its revenue from subscrip- 
fions, Each issue costs a fot of money 
to produce and there’s no way we 
could reduce the price from 60p a 
copy. There is no doubt that our level 
of subscriptions is as incredibly high 
as itis due to the fact that itcasts only 
£2.40 a year. If we went monthly this 
would rise to £7.20 a year, and we fear 
that we would see a substantial 
dectine in subscriptions at that level. 
So until we can think of some other 
way of financing the magazine i'm 
afraid we have to stay quarterly. 
Basicatly BASIC has been a very 
popular series. Parts 1 to 9 appeared 
in the March to November 198] 
issues of “Efectronics and Music 
Maker", back issues of which are still 
available. However, when the series is 
completed we hope to republish the 
whole thing in book farm. 


MES56 Again 


Dear Sir, 
Congratulations on your 1st and 2nd 
editions of your magazine. It was very 
nice to see an interest taken in the 
Matinee update, which must prove 
very useful to readers building that 
organ. Would it be possible to do the 
same thing with the MESSO series 
organ which seemed to come to an 
abrupt halt with MES55. There must 
be more peaple than just yours truly 
still trying to build this organ, or even 
current owners who would tke the 
gocdies promised in the yet ta be 
published MES56, nor the apparently 
now still-born MES97. This is quite an 
expensive project for most of us 
(£1,200+) for it not to have a piano 
voice etc. 
Or has some enterprising reader 
added this on and would iike to tell us 
how he did it? Personally, | am still 
trying to work out what could go on the 
“Y" pins on the tone boards. 
Good luck for the future and really 
keep the musica! side going. 
N. SYLVESTER 

Bexhill-on-Sea, Sussex 
See the answer to Mr Manzie's letter. 
The ¥ pins on the tone boards were 
provided in case they were needed for 
the couplers, but they are not re- 
quired at this stage. 








TEXAS 


INSTRUMENTS 


DATA 
LIBRARY 


(continued from page 53) 


Understanding Computer Science 
by Roger S. Watker 

Explains the scrence of how peopte 
use computers ta soive problems. 
Covers the fundamentais of hard- 
ware, software and applications in- 
cluding program design, languages, 
data structures and resource man- 
agement. Written in easy-to-under- 
Stand language with basic concepts 
illustrated by practical applications. 
1981. 278 pages. 208 x 132mm. 
Wustrated, 

Order As WA2SC (Underst Comp 
Science) Price £4.95NV 


54 








Understanding Optronics 

by Larry B. Masten and Billy R. Master 
What is light and where does it come 
from? Starting with these questions 
the book goes on to explain why and 
how opto-electranic devices work. 
Such devices as LED's, liquid crystal 
displays, CRT's etc. Fibre optic finks 
and tasers are also explained. 

1981. 272 pages. 208 x 132mm. 
IWustrated. 

Order As WAZED (Understanding 
Optronics) Price £4.95NV 


Basic Electricity and DC Circuits 

by Ralph A. Oliva and Charlies W. Dale 
A step by step approach for the 
beginning student. The book covers 
first concepts and terms, asic 
mathematics required in the study of 
basic electricity and direct current 
circuits. This is a comprehensive text 
including clearly. stated objectives 
and exercises with answers and is 
ideal for self-paced individualised 
learning. 

1979. 924 pages. 234 x 184mm. 
IHustrated. 

Order As WA27E (Basic Elac & DC 
Cets) Price £12.50NV 


Basic AC Circuits 

by Stanley R. Fulton and John Clayton 

Rawlins 

Continuing the series begun in ‘Basic 

Electricity and DC Circuits’, this book 

goes on to explain simple and cam- 

plex AC circuits. As with the first book, 

it is a very comprehensive text and 

each new concept is carefully ex- 

piained as it is introduced. 

1981, 560 pages. 234 x 184mm. 

illustrated. ; 

Order As WA28F (Basic AC Circuits) 
Price £10.95NV 
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7X81 KEYBOARD continued trom page 4 


delaying the operation of IClc. When it 
finally operates, it turns on IC3c which 
connects ‘function’ in the keyboard 
matrix. These time delays are provided 
to ensure that the ‘shift’ connection 
occurs before the ‘graphics’ or ‘func- 
tion’ connection as required by the 
Zx81. 

When $33, the ‘shift lock’ key is 
operated, the output of ICle goes high. 
C3 and R4 are anti-bounce campo- 
nents. C2a now operates which 
switches on IC3b via D3 and TR2 which 
causes LED2 to light. Re-operating $33 
causes IC2a output to go low which 
releases IC3b and extinguishes LED2. 


PARTS LIST 

















Resistors — ati “WV 5% carbon uniess specified 
Ri 150k 


R2,3,6 iM 3 oft 
R470 100k 2 off 
85.8.9 10k 3 off 
R1G.11 566R 2 off 
Capacitors 

Cle 390nF polycarbonate 

€2.3.4.5 1L00KF polycarbonate 4 off 
C6 1Onf polycarbonate 

C7,8,9,10 1O0nF minidisc ceramic 4 off 
Cry 1OOuf 25V axial electrolytic 
Semiconductors 

OLS 1N4148 € off 
LEDL2 LED red 2 off 
YR12 BCS48 2 off 
{C1 40106BE 

(C2 4027 BE 

(C3 406685 


(¥R75S) 
{FB49D) 


(QL808} 
(ML276) 
(Q8730} 
(QWS4U) 
(OX16S) 
(QX23A) 


Miscellaneous 

JKA Plug 3.5rnm plastic 

$1-44 Keyswitch 44 off 
Keytop 1-position a? off 
Keytop 2-position 5 off 
Keytop 3-pasition 
Keytop print 2X81 


2X81 ext. keyboard pob 


Tinned copper wire 24 swe = 2m 


Adaptor'L 

RA flexiconnector 5- way 
RA ffexrconnecter 8-way 
Flexicable 7oway 
Fiexicable 10-way 

Cable single dtack 


an 


(HF808) 
(FF61R) 
{FF62S) 
(FF63T) 
(FF64U) 
(XH88N) 
(GA83E} 
(BLI5R) 
{RK27E} 
(RK28F) 
{RK29G} 
(RK3IOH} 
(RK325) 
(XR12N) 


A complete kit for this project excluding a case 1s available 
Order As LW72P (ZX81 Keyboard Kit) Price £19.95 
A case is also available, 
Order As XG17T (ZX81 Keyboard Case) Price £4.95 











25W STEREO MOSFET AMP er from page v 


PARTS LiST 

Resistors. — all ‘4W 5% carbon untess specified 
“RLEG. ; 

R2,7,37,.48 1k 
z R3.8 23k (1%) 
RAY 270m (1%) 

R510 100k 

R11,12,40,41, 

51,52 100k 
Ri3,16,17.20 A7OK 
R14.18 tH2 
Ri5,19 224 


R21-24/27-32 ake 
R25, 26, 39,50 15k 


R33,44 ak 

34,45 58k 

R35, 36.46.47 3a 

R38,49 33h 

R42, 43;53,54 1OR 

RSS 56 220R (4 W) 

RS? 58 826R 

R59 2K7 

RV 1-4 100% horizontal sub min preset 
RY5.6 16h Horizontal sub-min preset 
RV? + 40? tog dual pet 

RVB,9 47% ita Guat pot 

av10 10k kn pot 

Capacdors 

CLS 68pF ceramic 5 
€2,6.28,31 10uF 35V PC electrolytic 


sind, 10nfF 1% polystyrene 


C48 3n3 1% polystyrene 
GS 10QuF 40V axiat efectrotyuc 
Cié.13 lOuf 16¥ tantalum 
€12,.33.23.29 9 1OpF ceramic 
C1415 18.19 68nF polyceGonate 
Ci6i20 “n? polycarbonate 
C1721, 24,26 

30.32 47oF ceramic 
C22.28 4uF 16¥ tantalum 
27,433 1005F polyester 
034,35 100uF 25V axial electratytic 
036.37 £790uF 404 axal electrolytic 
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2 off 
4 oft 
2 off 
2 off 
2 off 


6 aff 
4 off 
2 off 
2 off 
10 off 
4 off 
2 off 
2 aff 


4 ott - 


2 aff 
4 off 
2 aft 
2 off 


4 off 
2 off 


2 off 


2 off 
4 off 
2 off 


2 off 
4 off 
4 off 
2 off 


6 off 
20% 
2 off 
2 off 
2 off 


{MEBK) 
(Mik) 
(722K) 
(T270K) 
(100K) 


(MLOOR) 
iM470K) 
(MI K2) 
{M22K) 
{M2K2) 
(MIR) 
(NA7K) 
(MB6K) 
(M3K9) 


{M33K) - 


{MEOR) 


(S22Z0R) © 


(M820R} 
— (N2K7) 
CWRO1R} 
CHRESN) 

FXO) 
(Fwa7)) 
(FWO2C) 


(X54 5) 
(FFOSE) 
(BX86T) 
(8X63T) 
(FBSOE) 
{WWa8Y) 
(Wx44x) 
(WW39N) 
(WW26D) 


(WX52G) 
{(WW64U) 
(BX76H) 
(FB49D) 
(RKZED) 


Semiconducters 
DI-4 

D5,6 

LED) 

BR1 
TRL.2,3,8,5, 10 
TR4,5,11,12 
FR6,13 
TR7.14 

iC%,2,3 
Miscellaneous 


INaI48 

BZY88C i5v 
Chrome LED smail: 
Bidge SO4 
BCZ12t 

RC 1B2L 

28133 

28348 . 

LF353 


Rotery mains swilch. 
Rotary 3-pole 4-way switch 
PC DIN socket $.pin ‘A’ 
PC DIN socket 2:pirt 
DPOT jack socket 

Toroidal transfarmer 224 BOVA 
2h antisurge fuse 
Safusenoider 20mm 
Rubber bact 

Fuse clips 

Mica. insulator T3 


-Smaiithermpath 
_ Stereo amp heatsink 


Stereo amp pcb 
Stereo amp switch pcb 


- Stereo artip chassis 


Stereo amp woodwork 
Cabenet feet 
Grommet smalt 

Knob. R44 

Knob K45_ 

Knob K46 

Yerooin 2141 

Balt 484 lin. 


Bolt -68A ‘in 
“Bolt 684 on 
Not 6BA 


Washer SBA 

Tag 6BA 

IBA mains Sue 
Min meins capie 


Hooh-ip wire yehou : ~ 


Tiined copper wire 24 swe 
Systaties 2mm black 


A complete kit of all the parts listed above 1s available 
Order As LW7LN (25W Stereo MOSFET Amp Kit) Price £49.95 


4 off 
2 off 


6 off 
4 off 
2 off 
2 off 
3 oft 


3 off 
2 off 


3 off 


6 aff 
4 off 


ipk 
2 off 
3 ott 


2 off 
26 olf 
4 off 
5 aff 
Soff 
13 off 
2 off 


2m 

lm 

im 
Gem 


(QL8GB} 
(QHIBU) 
(Y¥59P) 
(QLIOL) 
(QBG0Q) 
(QB58K) 
{QQ36" 
(QQ034M3 
(WQ3 15) 


(FH5E IM) 
(FH44X) 
{YKOLY) 
(¥X90X) 

(AW8OR) 
(YRISLD 

GAR 20) 
(RX96E} 
(HL5IF} 

(Weresp} 
(WR24B) 
f{HQODA) 
(RK25C) 
(GA7iN) 
(GA78K) 
{XG15R)} 
{XG 168} 
{FW LO) 
(FWS9P) 
(HB3SN} 
(HB40T} 

{HB4iU) 
{FL2IX) 
{BFO4E} 
{BF OSF) 
(8°96G) 
(Br lau 
(BF 26D} 
(BF29G) 

(PW67XS 
{XRO018) 
(BL1Ot) 
{BL 15K} 

(BMOSG) 
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Part 2 


he first part of this series introduced 
the op-amp and gave an insight into its 
versatile nature. Now its specific role 
as a waveform generator will be illustrated. 
The most useful waveforms are undoubtedly 
the sine-wave, square-wave, triangle and 
sawtooth, all of which can be produced by 
this device. As a result, it will be appreciated 
that what is being demonstrated is not only 


its linear use for generating sine-waves but © 


also its switching mode when giving a 
square-wave output. 


The Astable Multivibrator 


This circuit (Figure 1) looks unfamiliar 
when compared with the discrete com- 
ponent equivalent. One obvious difference is 
that there is only one RC ‘timing’ circuit (R1, 
C1). This saves components but means that 
the mark to space ratio of the square-wave 
output will always be 1:1. Adjusting either R1 
or Cl only changes the frequency. The 
resistors R2 and R3 form a potential divider 
between the output and the OV line so that, 
whatever level exists at the output (+Vs or 
-Vs), the non-inverting (+) input is always at 
a fixed proportion of it. 

The clue to the mode of operation lies in 
this last statement. The non-inverting input 
is held at a fixed reference voltage, either 
positive or negative, while at the instant that 
power is apptied to the circuit, the inverting 
input is at OV since Cl is uncharged. As a 
result, the output goes to either +Vsor -Vs (it 
does not matter which, say +Vs), in which 
case the non-inverting input will be at a 
potential equal to +Vs [R3/(R2 + R3)]. Since 
there is zero phase-shift between this input 
and the output, the latter level is effectively 
‘latched’ to +Vs. The circuit is now resting in 
one of its two ‘quasi-stable’ states and will do 
so until something upsets the equilibrium. 
This ‘something’ will occur when the expo- 
nentially rising voltage at the junction of R1 
and Cl reaches the potential of the non- 
inverting input. Then, as this exponential 
voltage just becomes slightly more positive 
than the latter potential, the circuit will start 
to change state. The op-amp’s very high gain 
ensures that the output switches rapidly 
from +Vs to -Vs and the potential at the non- 
inverting input will now reverse its polarity, 
latching the circuit into the new state. 

The current flowing in Rl also changes 
direction so that the potential of the invert- 
ing input begins to fall exponentially from 
+Vs [R3/(R2 + R3)] towards -Vs. However, 
when it reaches -Vs [R3/(R2 + R3)], the 





















WORKING WITH 





circuit switches back into its original state 
and the cycle repeats indefinitely. 

The time for which the circuit remains in 
one state is governed by the time constant of 
R1 and Cl and the voltage at the junction of 
R2 and R3. Frequency can, therefore, be 
controlled in a number of ways: by using a 
potentiometer for Rl and/or switching the 
value of C1 to give several! ranges, or using a 
resistor chain with a potentiometer instead 
of R2 and R3, so varying the point in time at 
which the circuit changes states. 

With the exponential law of growth as a 
basis, it is a fairly easy matter to derive an 
expression for frequency in terms of R1, R2, 
R3 and Cl, thus stating precisely how 
frequency depends upon these circuit 
constants. 

The time between instants of switching is 
found to be given by: 
ts = C1.R1l.iog, [1 + (2R3/R2)] 
and f = 1/(2ts) 





Frequency (Hz) 
or Measured Calculated aha 

10 1190 1371 -13% 
47 290 292 -0.7% 
100 143 ies? +4 4% 
220 65 62.3 +4.3% 
470 30.8 29.2 +5.5% 

1000(1u) 14.3 NS7/ +4.4% 











Table 1. Frequency vs. timing capacitor value 


for the circuit shown in Figure 1. 














co one 


Having derived this expression for fre- 
quency, the next step was to verify it. Close 
tolerance resistors (5%) were used for R1, R2 
and R3 and values of Cl were set on a 
decade capacitor box, so as to give the 
results some credibility. The values chosen 
for the resistors were Rl = R2 = 100k and R3 
was 22k. The results obtained are shown in 
Table 1, which also includes the calculated 
values of frequency and ‘the percentage 
errors. Except at the highest frequency, the 
errors are within acceptable limits. There- 
fore, for generators up to a few hundred 
Hertz, the formula can be used with 
confidence. 

A limitation of the 741 is its inability to 
switch rapidly between opposite states. This 
limit is expressed in op-amps by the ‘slewing 
rate’, which is given in V/us. Figure 2 shows 
that slewing rate is simply the slope of 
voltage/time as the output tries to swing 
from one saturation level to the other. For the 
741 the maximum slewing rate is usually 
quoted as 0.5V/us so that, with a +15V 
supply, acomplete transition from, say, ~15V 
to +15V cannot be achieved in less than 30 x 
0.5 = 15us, in the best case. Since switching 


‘Circuits are being discussed, it is as well to 


be aware of possible limitations. For 
example, the astable circuit of Figure 1 while 
producing an acceptably square waveform 
at 1kHz, showed a marked slope on the 
leading and trailing edges at 5kHz. 

Figure 3 shows a slightly modified form of 





























RI R& 100k 21 NSIS 
a 00 a 8 
R1_ 270k O2 teu 
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Figure 1. Op-amp astable circuit. Figure 2. Illustrating ‘stewing-rate’. Figure 3. Non-symmetrical astable circuit. 
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*RS = 4k? for 1SV supplies: 12k_fcr_9V supplies. 










Figure 4. A 1Hz TTL generator. 


the astable circuit, in which the restriction of 
a unity mark to space ratio has been lifted. 
This is achieved by placing diodes D1 and 
D2 in the feedback paths so that the polarity 
of the output voltage selects which of the 
feedback resistors is in circuit on a particu- 
lar half-cycle. This gives two time constants 
whichare quite independent of each other — 
R4, Cl on positive half-cycles and R1, Cl on 
negative half-cycles. With the values shown 
this gives a short mark and a long space of 
1llms and 52ms respectively. 


A 1Hz TTL Generator 


For digital experiments a low frequency 
square-wave generator is very useful, for 
example, for testing counters and shift 
registers. An output at about 1Hz is slow 
enough to allow events to be observed with 
ease and, usingthe op-ampastable circuit, a 
frequency of this value is easily achieved 
without the need for excessively large 
capacitor values. 

The design is straightforward. As a 
starting point, let R2 = R3 = 10k (quite an 
arbitrary choice, which could be adjusted 
later if necessary). The only other com- 
ponents to be decided now are the timing 
components and it is convenient to choosea 
value of capacitance first, then work out the 
corresponding resistor value; this allows 
greater freedom of choice in component 
values. The largest value of non-electrolytic 
capacitor is about luF, so this value is used 
with the previously derived formula to obtain 
the resistor value. The formula then looks 
like this: 


ts = 0.5 = 10°x R1 x log, (at 1Hzts=0.5 secs.) 
from which R1 = 455K 


The nearest preferred value is 470k, which 
actually gives a frequency of 0.97Hz 
(neglecting component tolerances), which 
should certainly be close enough for most 
purposes. In fact, when the circuit was wired 
up, using 5% resistors and a 10% polyester 
capacitor, the error from the design value of 
1Hz was too small to measure. 

The next step, after getting the circuit to 
perform at the right frequency, is to make it 
TTL compatible, which means converting a 
+14V swing about OV (the output does not 
quite reach 15V) into a wholly positive 5V 
square-wave. A few additional components 
lead to the final circuit of Figure 4, which 
shows the attenuation of the op-amp output 
(R4 and R5) to a total swing of about 6V, this 
then being ‘clamped’ to OV by the action of 
Q1, which also ‘buffers’ the output to provide 
enough drive for a number of TTL circuits. 
Diode D1 also has a clamping action, but its 
true purpose is to protect the base-emitter 
diode of Q1 against excessive negative VBE 
on negative going output swings of the op- 
amp. The emitter resistor of Q1 is a poten- 
tiometer (preset) so that the amplitude of the 
output can be adjusted to precisely 5V. 

Obviously the generator could be made to 
produce a range of frequencies by switching 
different values of Rl or Cl. 
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Figure 6. Op-amp monostable circuit. 


The Bistable Multivibrator 


Bistable action may not normally be 
associated with the op-amp, i.e. a circuit 
which is capable of resting indefinitely in one 
of twostablestates. But, as was seen with the 
astable circuit, feedback from the output to 
the non-inverting input, will latch the circuit 
into a state of either positive or negative 
saturation. If, meanwhile, the inverting input 
is held at OV, the circuit stays in this state 
until a trigger of some sort causes a change 
of state. This trigger is applied to the 
inverting input and the only stipulation is 
that its peak vaiue must exceed the voltage 
at the non-inverting input; the circuit will 
even trigger on sine-wave inputs. 

Figure 5 shows such a circuit. The 
inverting input is held at OV by resistor R1 
while the non-inverting input is taken back to 
the junction of the divider R2 and R3 across 
the output. Thus, depending upon the 
current state of the circuit, the bistable is 
latched into this state by a voltage at the non- 
inverting input equal to +R3/(R2 + R3) x 
output voltage. For the values given and a 
+15V supply, this voltage is (1/471) x 14, 
which is approximately 30mV, more than 
enough to take the circuit into saturation. 

The trigger input is capacitively coupled 
to the inverting input by Cl which, with R1 
differentiates the input if it is a pulse or 
square waveform. This action produces a 
series of alternate positive and negative 
trigger pulses which, coinciding as they do 
with the leading and trailing edges of the 
original square-wave input, mean that the 
output is at the same frequency as the input 
but reversed in phase and of larger ampli- 
tude. There is no ‘divide-by-two’ action and 
the circuit acts effectively as a ‘pulse 
amplifier’. 

This bistable circuit is not particularly 
fast; frequencies up to about 300Hz give a 
good square-wave output but, thereafter, the 
risetime suffers markedly. 

Returning to the absence of an inherent 
divide-by-two action, this limitation can be 
removed if R2 is replaced by a parallel RC 
combination consisting of a 1M resistor and 
a 100nF capacitor, and R3 is repiaced by a 
470k resistor. The 100nF capacitor intro- 
duces a time constant whose purpose is to 
ensure that, when the circuit is initially 
switched, say, by the leading edge of a 
square pulse, it does not change state again 
on the trailing edge of that pulse but ‘waits’ 
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Figure 7. Pulse length graph for monostable 
circuit shown in Figure 6. 


for the leading edge of the next pulse. The 
value of 100nF is large enough for pulses up 
to 50ms in length but needs to be increased 
for longer pulses. 


The Monostable 
Multivibrator 


This, the last of the ‘trio’ of multivibrator 
circuits, has one stable state (in which it 
rests until triggered) and one ‘quasi-stable’ 
state (in which, after triggering, it remains 
for a pre-determined time, decreed by 
Circuit constants). Although monostables 
can be realised with discrete components or 
obtained in TTL integrated circuits, it may 
now be appreciated that this circuit can also 
be produced with the ubiquitous op-amp. In 
this form it appears in Figure 6. 

For a monostable to exist ina stable state, 
there must be a bias holding the circuit in 
that state. This bias is provided by taking the 
inverting input to -15V through resistor R1. 
The output of the op-amp is, therefore, 
normally in positive saturation. It is then 
triggered into the quasi-stable state by a 
square-wave or pulse input. This is differen- 
tiated by Cl and R3, only the positive pulses 
produced having any effect on the circuit. As 
a result, the circuit switches over to negative 
saturation where it is held by the large 
negative potential instantly coupled back to 
the non-inverting input by C2. Of course, this 
state cannot be sustained for long because, 
at this initial instant, the full negative supply 
voltage exists across R2 so that a charging 
current flows through R2 and the potential of 
the non-inverting input rises exponentially 
towards OV. When it reaches the same value 
of negative voltage as at the inverting input 
(about -1.4V), the circuit switches back to 
positive saturation. 

The time constant for the recovery is CR, 
R2 and it is possible to derive a formula for 
the length of the positive pulse produced at 
the output as a result of this action. However, 
in this circuit, unlike the astable, there is a 
linear relationship between pulse length and 
capacitance value so that a useful graphcan 
be plotted between these two quantities 
(Figure 7). This covers a range of pulse 
lengths from 0 to 50ms, corresponding to 
values of C2 in the range 0 to 2uF. Obviously 
the range can be extended further by using 
higher values of C2 or a higher value of R2. 

This type of circuit functions as a ‘pulse- 
stretcher’; a short pulse is used to generate a 
much longer pulse. Or it can be used as a 
regenerator of pulses since the input wave- 
form is not too critical provided that it can 
cause the required change of state, but the 
output pulse will always be of good square 
form. 

As waveform generators, these multivi- 
brators all generate square-waves in one way 
or another; each has its own use. Op-amps 
can also be used to generate ‘derived’ wave- 
forms, such as the triangle and sawtooth; 
they can also be used in sine-wave oscil- 
lators. Generators of these types will be the 
subject of the next article. a 
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ATARI COMPUTER 








NEWS by Graham Daubney 


This has been a very busy period for those of us involved in computers 
here at Maplin. !’m sure that most of you will have heard by now that 
Ingersoll are no longer handling Atari products.in the U.K. and that all 
Atari products are now being distributed by Atari themselves. 

The change-over has been in the air for some time and | first heard 
rumours on the grapevine just before Christmas. Obviously a major 
change of this nature took several months for the parties involved to 
negotiate and the news was made official during March. 

We are pleased to see that the computer press are now taking the Atari 
seriously and there are many articles and features lined up for future 
issues. 

The move made by Atari to distribute their own product means several 
things, firstly and most importantly, a number of factiities are being set 
up to support the machine both for hardware and software areas. This 
does not directly affect you as a customer, but indirectly it has a great 
bearing on the Atari’s future in this country as it offers both software 
houses and developers assistance and better backup for the U.K. 
retailers. 

You may have already noticed a new TV campaign on the VCS games 
console and due to start shortly ts a large scale support program forthe 
home computer system as well. 

Atari Program Exchange software will be on sale in the U.K. by mid-May 
which is good news as although many of these titles are available from 
some locations in the U.K, the prices are at presenta little inflated due 
to importation in small quantities, 

{ feel that the next quarter will see a maturing of the Atari market and 
from the discussions that we've had with Atari ican assure you that this 
move will be for your benefit and that Atari mean business. 





Loft to right: Jeff Burton, Assistant International Marketing Director of Atari; Roger 
Allen, Managing Director of Maplin; Graham Daubney, Computer Manager of 
Maplin; Fred Mitchell, international Sates Director of Atari pictured in Atari’s 
spectacular headquarters at Sunnyvale, California. 


Atari in Califormia 

Besides all the ingersoll-Atari goings-on, this quarter has seen many 
other activities here at Maplin. In January | made a further trip to 
California to visit the C.E.S. show in Las Vegas and also to Sunnyvale the 
birth place of Atari. During this trip | found many new items of software 
both from Atari and third party software developers. Some of these we 
have added to our extensive list already, but many more are planned. At 
the C.E.S. show 1 was given a sneak preview of bath Pac-Man and 
Centipedes cartridges that are to be launched by Atari in the second 
quarter (remember you have to add 3 months because Atari calculate 
their launch dates whilst sitting in a time slip!!!). 





The Atari 800 training room at Sunnyvale, California. 


Whilst at Sunnyvale | visited the International Marketing Division and 
discussed the needs of the U.K. market in sore depth. Atari’s offices 
have to be seen to be believed, with fountains gatore and very pleasant 
settings to work in. Further to those meetings | was able to meet the 
User Group Support Division and register our Users Group. 
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Computer manager's office at Maplin. 


Atari Users Group 

February saw three of us here late in the evenings writing the first issue 
of the user group mag. We now have over 300 members and are getting 
some very valuable feedback as to what you want the user group to 
offer. 

March saw the installation of a new member of staff in our sales office to 
deal with your machine enquiries and probtems and the arrival of a VIC 
20 in the office! 





we 


K-razy Shoot Out 
Whilst in America, a new cartridge for the 
Atari computer systems was taunched. 
The difference with this cartridge is that it 
was not developed by or manufactured by 
Atari. K-razy Shoot Out is the first third- 
party cartridge to be launched for the 
machine and won't be the last by all 
accounts. K-razy Shoot Out is a fast action 
game for one player. You are trapped ina 
senes of rooms, with nasty little robots who 
shoot at you and converge on you. Points 
are scored by first staying alive (not easy | 
assure you) and secondly by shooting all 
the robots in the room. Problem is that 
when you have cleared a room and have 
run out, another room appears with more 
of the deadly assassins and, yes, you 
guessed it this time they shoot faster and 
move faster. If any of you get past the sixth 
% roam you will be doing very well! The 
emma graphics on this game are very good and 
because each room is randomly generated it doesn’t allow the 
development of a ‘technique’ and this leads to many frustrated hours of 
fun, but be warned this game is totally addictive. 


Order As BQ63T (K-razy Shoot Out) Price £29.95 
See outside back cover for details. 











GHOST Bi 


Ghost Hunter 
Another game based on the ever poputar 
s maze chase theme has been launched 
called Ghost Hunter. The main advantage 
of this version over previous maze chase 
: games is thatit gives you many options and 
choices. The layout of the maze is select- 
able and also you may have two players 
‘head to head’ i.e. both in the maze 
together. This adds a lot of cunning and 
much hostility as you compete together 
against the marauding ghosts. 


Order As BQ64U (Ghost Hunter) Price £24.50 
See outside back cover for details. 
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ATARI VIDEO GAME 
Latest Cartridge Details 


This month, details of three new cartridges. 


Warlords 

For one to four players using paddles. Note 
that a second pair of paddles is needed for 
three or four players. The cartridge contains 
23 games. You are one of four Warlords 
behind your castle wail. You must break 
down your opponents castles by firing fire- 
bails, then you can aim to hit the Warlord 
himself. There are four sets of five games. In 
each set, the first game ts for one player, the 
second for two, third for three, fourth for four 
and the fifth game is for two players 
controlling two castles each. 

In the first set of games, the bail speed is fast 
and the shields catch the balls, whilst in the 
second set the ball speed is slow. In the third 
set the bafl speed is fast, but the balls 
ricochet off the shields and in the fourth set 
the ball speed is stow again. Games 21 to 23 
are special versions for four, three or two 
children respectively. You will find that four- 
player games are terrific because the action 
is fierce and extremely competitive. 


Order As AC44X (Warlords) Price £29.95 
Pac-Man 









Haunted House 

For one player using a joystick controller, this 
Cartridge contains four different games. In 
this exciting game, players must search 
through @ muiti-storey, haunted mansion 
with many, many rooms to find pieces of 
long-lost treasure and get out again alive. 
There are giant tarantulas, vampire bats and 
a ghost to contend with and you need to keep 
lighting the match to see the objects you 
need, There are three pieces of a magic urn, 
a master key to move through doors and a 
silver cross to keep monsters at bay. And 
watch out for the secret passage, it could 
save your fife. 


Order As ACS9A (Haunted House} 
Price £18.95 





ATARI VIDEO GAME 
COMING SOON 


The foilowing titles are due to be released 
during the life of this magazine. Full details 
in our next issue, 


AC70M From Demons To Diamonds 


For one or two players using joysticks, this 
game cartridge contains eight games. Pac- 
Man moves around a maze eating the video 
wafers. Four ghosts chase him and try to eat 
him up. However, located in the maze are 
four power pills, which when eaten by Pac- 
Man ailow him to eat the ghosts. 

Ingames 1, 2, 7 and 8 Pac-Man moves slowly 


whilst in the remainder, he is fast-moving. in 
games 1 and 5 the ghosts move at jogging 
speed, in games 2 and 6 they move at 
running speed, in games 3 and 7 at crawling 
speed and in games 4 and 8 at walking 
speed. Games 3 and 7 are ideal for children, 
whilst game 6 is the most difficuit variation. 


Order As ACG68Y (Pac-Man) Price £29.95 


Price £18.95 
AC71N Yar's Revenge Price £29.95 
AC72P Berzerk Price £29.95 
AC73Q Defender Price £29.95 
AC74R Adventure | Price £24.95 
AC75S Adventure tl Price £24.95 


AC76H Raiders Of The Lost Ark 
Price £29.95 





ATARI COMPUTER NEWS continued from page 58) 


Coming Soon 

Lastly, a few explanations are necessary. Firstly, where is Jumbo Jet 
Lander and Sub-Commander. You may well ask and | only wish | knew. 
lt appears that both of these products were announced far too early to 
yourselves, the press and us and / must apologise for the delay, even 
though it's not our fault. The latest news is that both are now ina 
playable condition and they are still coming down the pipeline. Those of 
you who have placed orders will receive your software the minute it is 
available, 

Where are the Tech User Notes? — a question | have been asking for 
several months. It appears that the Americans are not as inquisitive as 
us English types and rarely buy the things. Thus Atari were caught with 
their slacks dawn! However, with the advent of the U.K. Division of Atari 


we have negotiated what ! feel is an amicable solution and ! hope you 
will agree. All those people waiting for Tech Notes will now receive De 
Re Atari. Although there is some information in the Tech Notes that ts 
not in De Re Atari, the latter is a far better publication to learn from and 
offers very good explanations of a player missile graphics, scrolling, 
display list interrupts, vertical blank interrupts and the section on 
sounds has to be seen to be believed. | hope this arrangement will be 
acceptable to the majority of you and anyone who is unhappy at the 
prospect of receiving the world's most sought after Atari publication will 
of course be suitably reimbursed. | am still trying to locate Tech User 
Notes and we will do our best to come up with some news for the next 
Quarterly. 








ATARI 
PRICE CHANGES 


We regret that owing to Atari restructuring 
their price fist after the cover of this 
magazine was printed, some ofthe prices on 
the back cover are incorrect. 


Hardware 
AFO2C The £599 price is strictly while 
stocks last, then the price witl 
revert to: £645 
AFO8J 64K RAM Module £65.00 
AF28F Cassette Recorder £50.00 
AF36P The £299 price is strictly while 
stocks last, then the price wiil 
revert to: £345 
AF41U Printer Interface for 400 
Price £59.95 
AF42V Printer Interface for 800 
Price £59.95 
Software 
Y¥G42V Word Processor Price £99.95 
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YG43W Invitation To Programming 1 


Price £15.95 
YG44X Conversational French Price £39.95 
YG45Y Conversational German 

Price £39.95 
YG46A Conversational Spanish 

Price £39.95 
YG47B Conversational Italian Price £39.95 
YG48C Music Composer Price £35.95 
YG49D Touch Typing Price £15.95 
YG51F Graph-it Price £13.95 
YG52G Statistics Price £13.95 
YG53H_ Energy Czar Price £9.95 
YG@54J Hangman Price £9.95 
YG55K Kingdom Price £9.95 
YGS6L States & Capitals Price £9.95 
YG57M European Capitals Price £9.95 
YGS8N Scram Price £17.50 
YG59P Telelink Price £21.50 
YG61R Basketball Price £24.50 
YG62S Blackjack Price £9.95 
YG63T Chess Price £24.50 
¥G67X Super Breakout Price £24.50 
¥G68Y Assembler Editor Price £39.95 
YG6S9A Pilot (Consumer) Price £54.00 
YG70M Space Invaders Price £29.95 


NEW PROGRAMS FOR 
ATARI AVAILABLE 
SOON 


BQ65V Personal Financial Management 
Price £49.00 

BOQ66W Mortgage & Loan Price £13.95 

BQ67X Invitation To Programming 2 


Price £22.95 
BQ68Y Invitation To Programming 3 

Price £22.95 
BQ69A Caverns Of Mars Price £24.50 
BQ70M Centipede Price £29.95 
BQ71N Pac-Man Price £29.95 
BQ72P Video Easel Price £24.50 
BQ73Q Macro Assembler Price £59.95 
BQ74R Microsoft Basic Price £59.95 
BQ75S Pilot (Educator) Price £79.95 


More details in our next issue or telephone 
our sales office. 
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NEW BOO KS (continued from page 45) 





How to Use Op-Amps 
by E. A. Parr 


This designers guide covering many 
operational amplifiers, serves as a 
source book of circuits and a ref 
erence book for design catculations. 
The book covers basic circuits, oscil- 
lators, audio circuits, filters, power 
supplies and a large selection of 
miscellaneous circuits. There is also 
a short section of constructional 
notes and fault finding details. 
1982. 160 pages. 176 x 110mm. 
Ulustrated. 
Order As WA29G (Book BP88) 

Price £2.25 


Popular Electronic Circuits Boak 2 
by R. A. Penfold 


A further 73 projects te build covering 
a wide range of subjects. Chapter 
headings are: audio circutts, test gear 
circuits, radio circuits, house and car 
circuits and miscellaneous circuits, 
The book |s suitable for those capable 
of building projects fram just acircuit 
diagram, although a description of 
how it works and any testing or 
setting-up information is given. 
1982, 160 pages. 180 x 108mm. 
lilustrated. 
Order As WG86T (Book BP98) 

Price £2.25NV/ 





Microcomputers In Amateur Radio 
by Joe Kasser, G3ZCZ 


The book describes how to use a 
computer as an accessory in an 
amateur radio station. Interfaces are 
described and programs are shown. 
Morse code generatian and RTTY 
software are shown. The book is of 
interest to any amateur radio operator 
who wants to tune in to the latest 
technical innovations. American 
book 
1981. 308 pages. 208 x 130mm. 
Iilustrated. 
Order As WG9SD (800k FT1305) 
Price £7.45NV 


the SWL's Manual Of 
Non-Broadcast Stations 
by Harry L. Helms 


From the basics of propagation to 
jogging and verification this book 
shows you how to pick up non-broad- 
cast stations all round the world. 
Listen to spy stations, standard time 
transmissions, aeronautical and 
Space communications bands. An 
absolute wealth of information for 
SWL's. American book. 
1981 272 pages. 208 x 130mm. 
Illustrated 
Order As WG93B (Book FT1235} 
Price £9.45NV 


Servicing Radio, Hi-Fi and 
T¥ Equipment 
by Gordon J. King 


The book deals with servicing domes- 
tic electronic equipment with the 
emphasis on speedy fault diagnosis. 
Semiconductor principles and cir- 
cuitry are described and fault diagno- 
sis in various types of circuits is 
cavered. The book contains much 
practical advice and is invaluable to 
the service engineer, students and 
the hobbyist presented with faulty 
equipment. 
1982. 216 pages. 216 x 138mm. 
\lustrated. 
Order As WG89W (Book N&132) 
Price £7.95NV 


The Sig Dummies Guide To British 
CB Radio 


Contains the tatest information about 
FM, AM, SSB, skigo and OX ing. The 
book covers buying and installing a 
rig and antenna, troubleshooting, 
Home Office regulations, do-it-your- 
self antennae and emergency pro- 
cedures. Included are new charts, 
codes, graphs and reference guides 
designed to help you get out. 
1981. 160 pages. 216 x 134mm 
{llustrated. 
Order As WG97F (Book KNO035} 
Price £3.85NV 


NEW ITEMS PRICE LIST (continued from page 37) 


GAG2ZS T mer Switch Board Price £3.85 
GAG3T Timer Relay PCB Price £1.10 
GAG4Y Timer Front Pancl Price £3.85 
GAGGW Stereo Reverh PCB Price £2.45 
GAG7X Soft Dstortian PCB Price £1.95 


GAG8Y Cuadramix PCB Price £1.25 
GA7@P Train Common PCB Price £2.50 
GA73Q Train Control PCB Price £2.20 


GA74R Train Receiver | PCB Price £1.35 
GA755 Train Recever 2PCB  Prica £1.35 
GA76H MPG Meter Main PCB Price £2.45 
GA77J MPG Meter Display PCB Price £1.75 
LWS1F 75% Yostet Amp Kit Price £11.49 
LW526 Werdmaker Kit Price £99.95 
LW53H 56005 Synthesiser Kit Price £599.95 

Carriage extra £20.00 
LW54) 3200 Synthesser Kit Price £336.75 

Carriage extra £20.00 


LWSS5K Synciock Kit Price £19.75 
LWS7M Burgiar Alarm Kit Price £44.95 
LWS8f External Horn Kit Price £29.95 
LWS9P Break Contact kit Price £2.59 


LW600 Scectrum Synth Kit Price £167.50 
LW61R Train PSU/Comman KitPrice £27.50 


LW628 Train Control Kit Price £6.45 
LWE3T Train Recerver 1-ML926 Kit 

Price £5.95 
LW64U Train Receiver 2-ML926 Kit 

Price £5.95 
LWESYV Stopwatch Kit Price £34.35 
LW67K MPG Meter Kit Price £44.95 
LWEBY Train Receiver 1-ML927 Kit 

Price £5.95 
LW69A Train Receiver 2 41527 Kit 

Price £5.95 


XGOID Cambo Amp Front Pane! Price £3.35 
XGOSF Matiriee Modular Organ Kit 
Price £399.45 
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XGO6G Burglar Alarm Box Price £12.50 
XGO7H E>iernal Horn Box Price £14.50- 
XGO8J Spectrum Front Parel Price £14.95 
XGOSK Train Control Case Price £12.50 
XX43W Matinee Demonstration Cassette 
Price £1.99 
XX44X Synclock Front Fanei Price £1.50 
XX46A Spectrum Joystick Panel 
Price £2.25 
XX478 Tra:n Cuntrot Front Panel 
Prive £3.75 
XYB65T Matinee Man PCB Price £50.00* 
XY8BY Matinee Contact PCB Price £7.30 
XYS0% Soectrum Bus bar Set Price £2.20 
RY91Y Matinee Oresia Kit Price £299.95 
Carriage extra £15.00 
XY93B Matinee Cabinet Kit Price £99.50 
Carriage extra £20.00 
X¥84C Matinee Front Panel £17.95 
XY95D Matinee Metalwork Mounting Kit 
Price £9.50* 
X¥YS6E End Cheeks (setof4) Price £6.75 
YKO4E Matinee PSU Brackel Price £1.60 
YKOSF Matinee Pot Mountime Bracket 
Price 79p 
¥L26B Guitar Tuner Front Panet Price £1,160 
¥Q72P Magnum Mode Change PCB 


Price £1.65 
RESISTORS 
FX87U Thermistor KRIS2CW Price 73p 
SEMICONDUCTORS 
QRSSK 634852 Price £4.95 
QRSEL 2SA715 Price 45p 
QR57M KiL92E Price £2.45 
QRS58N MLO27 Price £2.45 
QRSSP 2501162 Price 45p 
GYOBJ 740925 Price £5.95 


QYOSK LM311N 8-pin Price 62p 
QY10L NE5S76 Price=A.28 
QYITIM 2SC2547£ Price 38p 
QYI2N 2SA1085E Price 34p 
Q¥14Q UAAIZCL Price £2.50 
QYISR 2716/M2 Price £10.50 
SPEAKERS 
QYI3P Piezo Transducer 27mm = Prica 30p 
QY165 Rubber Dish 27mm Price 5p 
XGO2C Loudspeaker 1Zin 30W TC30 

Price £19.75 
XG149 Electronic Siren Price £19.95 
SWITCHES 


BHS8N Co-ax Switch $0239 —- Price £6.99 
BUSS? Co-ax Switch PL259 Price £6.99 


FHS6T Reset Spring Price 3p 
HB60Q Latchbracket 5-Way Price 27p 
HOSZE Foot Microswitch Price £3.25 
RY26D Latchbracket 16 Way Price 72p 
HY27€ Reset Bar 15 Way Price 35p 
HY28F Latchbracket 9-Way Price 39p 
HY29G Reset Gar & Way Price 16p 
HY34M Click Key Black Price Z4p 
XX45¥ Switchpot 1 pote 12 way Price 85p 
YK26D Pedal Switch Box Price £5.95 
TEST GEAR 


YRO1B AF Frequency Meter Price £69.95. 
TOOLS 
RKZOW Punch for Quick-lit Meters 

Price £5.65 
YR27E Chassis Punch Set Price £13.45 


WOUND COMPONENTS 
YROZC Transformer 24 32-6-32¥ 

Price £13.45 
YXO3D Matinee Transformer Price £13.75 
¥KO7H Transformer 4A 320-32V 

Price £22.25 


How To Build A Lie Detector, 
Brain-Wave Monitor & Other 
Sacret Parapsychological 
Electronic Projects 

by Mike and Ruth Wolverton 


All of the projects in this unique and 
unusual book were taken from rei ent 
scientific research in the fed of 
parapsychology. Full instructions are 
given, showing how to build a simple 
telepathic message receiver and an 
inexpensive brain-wave moniter, You 
can build biofeedback projects, Con- 
trol psychokinetic energy, perform 
electronic dowsing. in addition Kir- 
lean photography is exptained and 
details are given for building a UFO 
detector and communicator. Ameni- 
can book. 
1981. 308 pages. 208 x 130mm. 
INustrated. 
Order As WG94C (Book FT1349) 
Price £9.45NV 


Secrets Of 123 Old-Time Science 
Tricks & Experiments 
by Edi Lanners 


A unique and fascinating book that 
explains and shows you how to 
perform amazing feats. You won't 
need any fancy equipment; the book 
shows you how to set up the experi- 
ments and illusrons using ordinary 
household objects. American book. 
1981. 192 pages. 208 x 130mm. 
Hlustrated. 

Order As WG91¥ (Book FT1261) 


| 
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Price £5.45NV — 


YKO8J Toroidal 20VA 0 6.0-6Y Price £6.80 
YKOSK Toroidal 30VA 0-9, 0.9V Price £6.80 
YKLOL To'oida! 20VA 0-12, 0-12 Price £6.80 


YKLIM Toroidal JOVA 0.15, O-ES¥ 


Price £6.80 
YKI2ZN Torodal JOVA 0-18. 0 18V 

Price £6,380 
YK13P Terondal 50VA 0-6 0-6 Price £7.46 


¥R14Q Toroidal SOVA 0-9,09V Price £7.46 
YRISR Toroidal 50VA 0 12, 0-12¥ 


Price £7.45. 
YKL6S Teraidal 50VA 0-15, O.15¥ 
Prica £7.46 
YK17T Toroidal BOVA 0-18, 0-18V 
Price £8.35 
¥YRISU Toroidal BOVA 0.22, 0-224 
Price £8.35 
YKIS¥ Toroidal 80¥A 0-30 0-30¥ 
Price £8.35 
YK20W Toro dat 120VA 0.30, 0-30V 
Price £9.57 
YK21% Toraidal 160A 0.35, 2 35¥ 
Price £12.28 
¥K22¥ Toroidal 300VA 0-35, 0-35¥ 


Price E1641 


YKZ3A Toroidal SOCVA 0-35, 0-35¥ 


Price £21.22 


¥K25C 22VA 15¥ Transformer (PCB mount 


ing} Price £7.49 
¥YK28F Transformer 22¥ 4A Price £4.25 


* These items are too large to be sent through 
the ordinary inland mail and they will there- 
fore be despatched by carrier, Please add 
£6.00 towards the cost of carriage to any 
order containing one or more of these items. 
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MATINEE ORGAN 
UPDATE 


Following the 2-page section in our last 
issue we have now found three more pos- 
sible problems. The page numbers refer to 
the construction book XH55K. 

Page 27/28 

24. If you wish the piano to re-trigger when 
an additional note is played, connect a LuF 
35V tantalum capacitor with its negative 
lead to the negative end of C179 and its 
positive lead via a length of wire to the 
unused pin 13 of IC44. See Figure 13 & 14. 
Page 38 

25. If your Matinée does not seem loud 
enough at full volume, change R582 to Min 
Res 220k. It is advisable only to make this 
change after all the modifications relating to 
noise previously described have been made. 
26. Some constructors have noticed an 
audible click or thump when Wah is turned 
on for the first time. To eliminate this, add 
two resistors. One, a Min Res 470k should be 
connected under the pcb between the 
collector and emitter of TR51. See Figure 15. 
The second, a MinRes 100k, is connected on 
the top side of the pcb at $34, between the 
centre and back pins of the left side of 
section ‘a’. See Figure 16. 


t 
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(M108 end). 


shown below: 





Figure 13. Piano re-trigger modification 
{tantalum end). 


Figure 14. Piano re-trigger modification 


QUICK-FIT 
METERS 


Some of the technical details relat- 
ing to these meters in our lastissue 
were incorrect. The internal resis- 
tance of the following meters is as 


10mADC 52 
50mA DC 1.82 
100mA DC 0.82 
500mA DC 0.5 
IA DC 0.32 

5A DC 0.2Q 


Our apologies for this error. 





Figure 15. Eliminaticn of click on Wah switch 
(underside). 





iminaton of click on Wah switch 





Figure 16. Et 
(topside). 





TELEPHONE/BURGLAR 
ALARM CABLE 


A high quality cable complying with British Telecom specifica- 
tion CW1293 for use in wiring telephones in customers’ 
premises. It is also ideal for wiring contacts in burglar alarm 
systems. The cable contains four solid tinned annealed copper 
conductors each 0.5mm diameter insulated with PVC. 
Insulation colours are: 


a-wire : blue 

b-wire : orange 

c-wire : green 

d-wire : brown 
Overall insulation is in cream PVC. 
Nominal conductor area : 0.2mm? 


Max working voltage : BOV 
Max current per core :0.25A 
Overall diameter :4mm 


Sold per metre (max length in one piece: 250m). 


Order As XRGGW (4-Wire Phone Cable) Price 15p per metre 
June 1982 Maplin Magazine 










MAPLIN 
CATALOGUE 
PRICES 

OVERSEAS 


Our current 1981/82 catalogue is available 
overseas by post at the following prices: 
Europe surface mail £1.68 
Europe air mail E01 
Outside Europe surface mail £1.68 
Outside Europe air mail 
(depending on distance) 
£3.26/£4.23/£4.88 
For surface mai! anywhere in the world you 
may send 12 Internattonal Reply Coupons. 
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SPECIAL OFFERS 








PACK OF 10 C90 
CASSETTE TAPES 


A good quality, low noise, high energy cas- 
sette tape in a library box. The C90 cassette 
gives 45 minutes recording time on each 


side. Incredible value. A pack of ten 
cassettes for only £4.95 inciuding VAT. 


Order As SP9OX (Pack of 10 C90 Tapes) 
Price £4.95 


— OFFER CLOSES AUGUST 31ST, 1982 — 











PROFESSIONAL 
PLUGBLOCK 


Our professional plugblock described on 
page 144 of our current catalogue is offered 
until August at this big saving. Usual price 
£6.95. Save £2! 

Order As SP91Y (Prof Plugblock) Price £4.95 


— OFFER CLOSES AUGUST 31ST 1982 — 












7 - 
MAKE YOUR OWN 
PCB’s KIT CM100 


This superb kit contains everything you need 
to make your own pcb's starting from the 
artwork printed in the magazine or your own 
drawing. 


Contents List 

Special autopositive film 
Photoflood bulb 

Developer part A 

Developer part B 

Film fixer 

Fiim clearing sotution 

3 photographic dishes 

Lint-free cloth 

2 pairs plastic gloves 

Liquid measure 

Liquid crystal thermometer 
Cotton wool balls 

Retouching pen 

Film clips 

Universal exposure and assembly frame 
Photoresist 

Applicator holder and foam strip 
Photoresist developer concentrate crystals 
6 double-sided circuit boards 
Bag of copper etchant 

Scouring pad 

Solder flux/protective lacquer 

2 1mm HSS drills 

Etchant neutraliser 


All the above items will be available 
separately later so that you can top up 
your kit. 

As an introductory offer you can purchase 
the kit for £10 off our usual price. 


Order As SP92A (CM100 PCB Kit) 
Price £59.95 











INTEREST FREE CREDIT 
FROM MAPLIN — «er-o% 


Now you can get 9 months interest free 
credit on any order containing over £120 
worth of computer hardware. Here’s how it 
works. 

In our shops: 

1. Phone the branch of your choice and give 
them your order (must include at least 
£120 worth of computer hardware). We 
will also have to ask you some personal 
financial questions in order to fill up our 
credit application form. 

2. We will phone you back within 48 hours 
to let you know whether your application 
has been approved. 

3. Any time after this, you may visit the shop 
to collect the goods. You must bring with 
you some form of identification (e.g. 
driving licence, credit card) and sign the 
form that we filled in on your behalf. A 
deposit of 10% will be required. 

4.A further 10% will be payable every 
month for a further 9 months equalling 
the total cash price for the goods. 


By mail-order 

1. Send your order to us (which must in- 
clude at least £120 worth of computer 
hardware) and mark ciearly on it “Interest 
Free Credit Terms”. Enclose 10% of the 
value of the goods with your order. 

. We will send you by return of post, acredit 
application form. 

. Complete the form and post it in the 
stamped addressed envelope supplied. 

. When approved we immediately des- 
patch your goads to you. 

. One month after goods despatched the 
first 10% payment becomes due, and 
thereafter a further 10% is due monthly 
for a further 8 months, equalling the 
total cash price for the goods. 


wm Fe Ww 


Example 

A VIC20 computer could be yours for just 
£19.99 down and £20 per month for nine 
months. 


Don’t delay 
This incredible offer ts only available until 
31st August 1982. 





MAPLIN RTX DOPPLER UNIT (continued from page 8) 





DOPPLER MODULE PARTS LIST is Nsgessel 

bi,2 in4éi4s 20 
Repisiors ~- af 4H 5% carbon unless specitied oe totes ar 
Bi one Mii LED clip 
>: pyr: 7R1,2 RCS48 20H 
RS $2k (2%) 3 BO139 
Ra Sik QM) ecg Bc109C 
= iy TRS R13! 

Tent T4300 
RIA? 4a7CR 2 off it vA 7410 (8pm) 
FELL19 LOk Fatt ic3 LF253 j 
a4 re xi Rader module 
Rie 470k 
R121 a 2 off Miscellaneous Sasbiar res 
fe 
R516 lk 2of Varopin 2143 S ott 
R20 rs aa 
RVI 470% horiz sub-in preset Label Maplin ATG 
Courmtersunk oer a ie 3 red ‘ 

Capacitors A Lin 
Cie LOOnF minidisc 2 otf Washer SBA 10 off 
C232 100uF LOV pe electrolytic 2 off Nut 6BA dof 
c3,62 loF 35Y tantalum 3 otf Hook-up were 4m 
C4,7,8 1OOnF polycarbonate 3 off See page 61 for details of mterconmecting: sire surtadie for burglar alarms. 
cs 4n7 polycarbonate | 
on “Qu 36¥ pc electrolytic A complete kit is available of all the above items plus an application form 


for the required licence, 


Order As LW73Q (RTX3 Doppler Kit) Price £39.95 


. | 
ote 
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CLASSIFIED 


MUSICAL FOR SALE 


MAPLIN 5600 stereo synthesiser, professionally 
but in teak case with stand, foot switch and pedal 
fully assembled and tested. Excellent condition, 
£600, Paul Hughes, 32 Brookleigh Road, Street, 
Somerset. 

COSMOS CUSTOM organ with ail extras including 


large cabinet, sound computer, Wersi harp, pianos, 


double transposer, lights, bench etc. Total cost of 
kits £2,200. Professionaily built and as new, 
£2,500. Organ. piano, car considered in part 
exchange, Smith, Paignton 553324. 

MESS3 FULL scale organ not wired up. Ali parts to 
make a working instrument Worth over £600. Will 
sell for £300. Phone Orpington (Kent) 30921 after 
7 p.m. 

3800/5600S BOARDS for sale. PSU (working), 
binary encoder (48 notes working), half completed 
keyboard controller, untested oscilator, 48 key- 
board contacts, bus-bars etc. Newman, 3 Harvest 
Bank, Hyde Heath, Amersham, Bucks. 

VORTEX KEYNOTE 600 rotary tone cabinet (Lesiie 
tyne} 60 watt 2-speed. £70 o.n.0, Tel: 01-588 6107 
evenings. 

MATINEE ORGAN for sale. Fully built and working, 
£450 o.n.0. M. Nash, 33 Devon Road, Stowupland, 
Stowmarket. Phone Stowmarket 5487. 
INTERNATIONAL 4600 synthesiser complete, 
tuned, alfIC’s in sockets. Offers to South Ockendon 
853136 after 5 p.m. 

ELECTRONIC PIANO — Jen J600 with sustain 
pedal, stand and carrying case £200 o.n.o. Tek 
Derby 552776. 

3800 SYNTH built and working, digital keyboard 
with 128-note sequencer in locking cabinet. £350 
0.N.0. 22 x 22 patchboard (4600) with 60 pins £40. 
Ready-built modules: 2 VCO's, 2 VCA's, 2 VCF's, 1 
Trans Gen, 1 Ext !/P 1 mixer (4600), } joystick, all 
tor £60 or £420 the lot. Tel: 01-679 7563. 
POWERHOUSE RHYTHM unit complete with eight 
rhythm tapes and foot contro! pedai, music stand 
and carrying case. As new. Offers to Box No 2, 
Maplin Mag, P.O. Box 3, Rayleigh, Essex SS6 8LR. 
DRAWBARS WHITE. Seven ‘old-type’ white draw- 
bars unused and in mint condition. £12. Phone 
031-332 8377 after 6 p.m. 

OFFER TQ READERS constructing organs MES5S1 
and 53.also MES55 auto organ. Complete MES53 in 
wooden shelves with 49-note sloped front key- 
boards with contacts and wired, swell and 13-note 
pedals, approx. 40 marbled effect keytabs, slider 
controls, reverb, drawbars. Constructed MES55 
auto organ on shelf with switch banks, stider 
controls, Comptete MES51 on shelf with Drumsette 
rhythm unit, reverb. To be sold complete or 
separate. MES53 & 55 — around £400. MESS 1 with 
Drumsette — around £75. Also quantity of Dressec 
Brazilian Mahogany to build 2 consoles, Can send. 
Enquiries Tel: 041-778 2555. 


GUITAR ADAPTOR as in £.£. Dec. 81. £3.50 ready 
built & complete, See mag for details or send 25p 
extra for article. Reply to Dominic Loughlin, 87 
Preston Road, Whittle-le-Woods, Chorley, Lancs 
PRE 7PG. 


COMPUTERS FOR SALE 


2X81 USER-DEFINABLE graphics, create 128 extra 
characters (e.g. real ‘Space Invaders’). Build it for 
under £10. Full construction and software details 
only £2. A, Pennell, 14 Sweyn Road, Clittonville, 
Kent. 

2X81 + 16K RAM Sinclair built +2 tapes, 3 books as 
new £10. Video Genie EG3003 (16K RAM} + 3 
books as new £120. Phone (0702) 43911 

CESIL INTERPRETOR for 8K or 16K PETS (state 
which) — saves programs! Cassette ~ £2.50. 
Listings — £1. s.a.e. 12 x 9 or 30p postage. N. 
Stokell, 4 Beachvilte Street, Sunderland, Tyne & 
Wear SR4 7NA. 

ACORN ATOM. 12K RAM, 12K ROM, PSU, leads, 
manual etc. had full service for sale. Excellent 
working condition. £240. Tel: Ashford, Kent (0233) 
23077. 

NEED CHEAP hard copy for your micro? How about 
a teletype 32ASR 75 baud printer (10 characters/ 
sec). Excelent condition — as new, £55. Basiidon 
22254, around 6 p.m- best. 

TELETYPE PRINTER mechanism 20mA 110 baud 
— noisy but working, £20. 041-942 2482. 

2X81 + 16K RAM. Sinclair tapes } and4, ICL tape 5, 
book 30 progs, all teads and PSU. £120 o.n.0. Tei: 
Chelmsford (0245) 321606. 

7%81 QUALITY software — tape A: 10 1K games on 
cassette £2.50 or listings £3.00 includes: machine 





a 
If you would like to place an advertisement in 
this section then here's your chance to tell 
Maplin’s 120,000 customers what you want 
to buy or seli, absolutely free of charge. We 
will publish as many advertisements as we 
have space for, To give everyone a fair share 
of the limited space, we will print 30 words 
free of charge. Thereafter the charge is 10p 
per word. 
Piease note that only private individuals will 
be permitted to advertise. Commercial or 
trade advertising is strictly prohibited in the 
Maplin Magazine. 
| Please print afl advertisements in bold 
capital letters. Box numbers are available at 
£1.50 each. Please send your advertisement 
with any payment necessary to: Classifieds, 
Maplin Mag, P.O. Box 3, Rayleigh, Essex 
SS6 8LR. 
For the next issue your advertisement must 
be in our hands by 7th July 1982. 
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code, canyon, asteroids. shuttle, galaxians, basic, 
invasion, simon, connection, hangman, defender, 
destroyer. S.a.e. for details of tapes 8& C. C.W.0.to 
A. Laird, 9 Franklin Road, Saitcoats, Ayrshire 
KA21 5AT. 

EPSON MX80F/T printer. Working order as new. No 
defects. Locking for offers in excess of £350. L. 
Kirby, Woolhampton Court, Woolhampton, Read- 
ing, Berks. Tel: Woolhampton 3399 on Sundays. 
2X81 SINCLAIR-built, as new, mains adaptor, 
leads, manual, original packaging, under guaran- 
tee, + games tape (Super Breakout). £50 ¢.n.0. Tel: 
01-485 4326 evenings. 

ZX81 + 16K RAM with PSU and ail Ipads and 
assorted 1K and 16K RAM games tapes. £100. Tel: 
Milton Keynes (0908) 613919. 


VARIOUS FOR SALE 


SONY STEREO microphone, one point electret 
condenser type in brushed aluminium case, £25, 
Telefunken portable radio four-waveband teak, 
£28, Cullman camera tripod, £35. Marshfield 
(022124) 574 after 6 p.m. 

MAPLIN DISCO uncompleted project, assembled 
pcb's, power supoly, power amps and other parts. 
Offers around £50. Chris Gilles 041-334 4154 after 
5 p.m. 

HI-Ft TURNTABLE unit: Thorens TD150/1! AB plus 
MC1SO0E cartridge and spare new stylus, £38. 
"Ryecroft”, Richards Castle, Ludlow, Shropshire 
SY8 4EU. 

POCKET SCANNER 10 channel. Frequency cover- 
age 150.180MHz with ten 2m crystals, recharge: 
able batteries and changer, as new, £40. Tel: 
Staffordshire 632600. 

MAPLIN DIGITAL thermometer module with LCD 
display, three 14W sound to light module, £7.50 
each. RTVC/ETI TV sound tuner kit, built but mo 
case, £12.50 o.n.o. Eastbourne 31200. 
COMPLETE SET of ‘Practical Electronics’, May 
1980 to February 1982 inclusive. Excellent condi- 
tion. Phone (08802) 238. 

CLEARING WORKSHOP. Magazines, tools, tots of 
new full spec cumponents. Send s.a.e. for list to R. 
Hutchinson, 12 Arthur Street, West Kilbride, 
Ayrshire KA23 SEN, 

ROYAL ENFIELD turbo twin 250cc + "On Two 
Wheels” motorcycling encyclopaedia. Ring Bristol 
792660 after 6 p.m. - Kim. 


WANTED 


JVC RS-7 RECEIVER. Must bein v.g.c. Cash waiting. 
Medway (0634) 70214, 

BEGINNER WISHES to break into radio control. Any 
offers of cheap secondhand equipment to J. S. 
Drane, 75 Abingdon Road, Bramhall, Stockport 
SK7 3EZ. 





MAPLIN’S TOP TWENTY BOOKS 


1. (1) Atari Basic Learning By Using by 
T. E. Rowley (WG55K) (See note). 

2. (2) Z80 IC's Data Sheets (RQ54J) 
(Cat. P35). 

3. (10) Towers' International Transistor 
Selector Update 2 by f. D. Towers 
(RR39N) (Cat. P25). 

(9) How To Build Your Own Solid-State 
Oscilloscope by F. G. Rayer 
(XWO7H) (Cat. P29). 

(8) Power Suppty Projects by R. A. 
Penfold (XW52G) (Cat. P29). 

. (16) Electronic Synthesiser Projects by 

M. K. Berry (XW68Y) (Cat. P33). 

. (15) Remote Control Projects by Owen 

Bishop (XW39N) (Cat. P29). 

. (14) Programming The 6502 by Rodnay 
Zaks (XWBOB) (Cat. P35). 

(5) Mode! Railway Projects by R. A. 
Penfold (WG60Q) 

(See nate). 
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10. (3) How To Make Waikie-Talkies by 
F. G. Rayer (RF18U) (Cat. P30). 

11. {-) Guide To Solar Electricity by 
Solarex Corp. (WG85G) (See note). 

12. (6) [C555 Projects by E. A. Parr 
(LYO4E) (Cat. P27). 

13. (73) The Antenna Construction Hand- 
book for Ham, CB and SWL by 
Rufus P Turner (XW99H) (Cat. 
P30). 

14. (7) CB Projects by R. A. Penfold 
(WG73Q) (See note). 

15. {-) Byteing Deeper Into Your ZX81 by 
Mark Harrison (WG83E) (See note). 

16. (-) Understanding Your ZX81 ROM by 
Dr tan Logan (WG75S) (See note). 

1/7. {-) 2X81 Basic Book by Robin Norman 
(WG74R) (See note}. 

18. (4) Adventures With Microelectronics 
by Tom Duncan (XW63T) (Cat. 
P24). 


19. (11) Newnes Radio And Electronics 
Engineers’ Pocket Book (RLO6G) 
(Cat. P24). 

20. (13) Programming The 280 by Rodnay 
Zaks (XW72P) (Cat. P36). 


Note. For prices see page 37 of this maga- 
zine. Full detaits of books WG55K, WG60Q 
and WG730 were published in issue 1 of this 
magazine while details of WG85G, WG83E, 
WG75S and WG74R were published in 
issue 2. 


These are our top twenty best-selling books 
based on mail-order and shop sales during 
February, March and April 1982. Our own 
publications and magazines are not in- 
cluded. We stock over 375 different books 
relating to electronics and the full range is 
shown in this magazine and on pages 23 to 
37 of our 1981/2 catalogue. 
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AMENDMENTS TO CATALOGUE 





Plesse amend your 1981 catatogue as 
fatlows 

Page 17/18 

BW46A 47B and 48C are replaced by the 
UP1300/W whichis a wideband amp cover- 
ing the while UHF band The new amp gives 
atypical gainof 13d8 and a much improved 
Norse ligure of typically 2 5aB 

BW49D is replaced oy the UP1300/V which 
has a typical pain of 19dB and a 2 5dB nose 
Ngure 

BWSOE «s replaced by the PU1240 whch is 
@ectrica'ly the same as the PU202, but 15 in 
a box Ike ¥Q22Y and has coax sockets for 
bath sides of the zerial lead, instead ct screw 
ferminals. maxing connecton simpler 
Page 20 

Telescope Aerial (LB10L) now anty oft long 
and shigntly thicker at base 

Page 22 

Mains adaptor (YB22Y) anc (XXOSK) are 
now the same wen and should be orge 

as (XX09K) This new adaptor wll Gehver 
300mA max ana may be switched + of 
the following whitages 3V 445V 6V 75V 9 
and 12V 0C 

Page 47 
XY17T and XY18U are now being supped in 
a smaller size New $122 15 33 x 12in (835x 
305mm) 

Page 70 

Electrc pump XY74R 1s now supplied 
complete with a pressure gauge 
Suppressor capacitor HWOZC 15 luF 


Page 93 
Steres headphone (_H#5G) is now styled 
slightry differently from the ane shownen the 

atatogue 
Page 104 
5A Piug (HLS7M) 1s bakelite and net nylon 
Page 107 
Touch Dimmer (FQ14Q) 1s 250W (not 630) 
Page 1125 
Order coges tor Stotted Nuts are WL43W 
(Collet Rd Nut ein} and Wi44x (Coltet Rd 
Nut 1Onmm) 

RX38R_ Ebonite Rod 1s now being supolied in 
nyton 
Page 120 
The OML5C0GD microphone is now supplied 
#ithout a jack plug connected to the Sm 
‘ead 
Page 133 

mm light guide (XRS6L) now Being sup 
pled with black proteciive sheath Overall 
aw 22mm 
Page 137 
The scacesound units are now being sup 
plied in slightly different sizes 
Page 154 
BBE7X (3600 VCF Wig Bkt) smculd be 
included in the ist under the heading 
“Mounting Brackets 
Page 177 
The be't-dr ve turntable XB25C 13 now being 
supplied witnout an on/off Switch making t 
suitable only fer use in disco’s etc 





Page 182 

Piease note picture of stylus 29 1s incorrect 
The sriaft is *cune nct scuare The pcturecf 
Stylus 311s afso incorrect 

Page 184 

Musicentre &t C113 (LXO3B) 1s supplied 
with ane bottte of fluid only. 

Page 186 

Cassette Splicer (Y“90X) is mow being 
sLppled with one reel of splicing tape 


Page 201 

QH55K (MJE2955) is now being supplied as 

79P2955 and QHS6L (MJE3055) as TIP3055, 

Please note Yc20 is now LOOV Vimo is few 7V. 
{max) 1s row 154, ard the pin out 1s now 

Styte PS 

Page 229 

In suggestes PSU tor LM383, the top endaf 

the Std Res LOCR shoud be connected tothe 
ollecter of Q2 NOT the emitter 


Page 232 
Th Minouts for the NE571 and TOA34:0 
aré Swanped aver 


Page 235 

The celay given by We TOA1022 1s between 
£l2us ana 5] 2ms and ‘st as staled in 

nme 2 

Page 243 

fe Parts List C11 1s BXi1M once Sp. 

Page 245 

The 'C pin numbers in ine rghit hand 
drawing under the heading LM3911 are 
correct The left han’ drawing ts correct 


Page 255 

The pin riumnoers on the IC package Grawitg 
unger the feading L200 are inreverse order 
They should be mn sequence with 5 at the tap 
and 1 at the battorn 

Page 258 

QQO4E 6402 UART is now being supolied 
codes COPI854ACE These two parts are 
identica: 

Page 266 

Small Thesmpath (HOQOA) 1s now supped 
r 1Gg tubs 

Page 270 

Crossover 2-Way (WFO2C) is now physical; 
shghtly different, but t is electrically 
identical. 

Page 276 

Oual rocker neon (YR70M 
cut-out 29 4 22mm 


requires 8 pane 


Page 282 

Foctswitch (L864U) ts supgled wih « 
2 5mm pug fitted to the lead 

Page 299 

Crimp toot (FY31J) 's snprowed with an 


additional Imai stripper and cerpers for 
15 25 4 ard 6mm press terminals 

Page 301 

Needle ble set (YW6IT) now Contains aly 
10 Ses there is one flat warding ano one 
hand file rot two of each 

Page 319 - 

The alphabetical order under S$ 5 tecorres 
“Semiconductor Finder Should come etter 
‘Self Tappers and “Stanéoffs efter 
"SRBP 





CORRIGENDA 


The following errors in previous issues have come to our 
attention since the last issue was published. We offer our 
sincere apologies for any inconvenience caused. 


In Figure 1, R70, a Min Res 100k should be 


shown between the wiper of RV13 andiC12 


The pcb legend and Figure 7 are incorrect. 


The resistor marked R33 that is next to 
R32 should be R31. And the resistor 
marked R25 that is next t R27 should 


Issue 1 
Page 3 

pin 3/C38. 
Page 4/5 

be R26. 
Issue 2 
Page 7 


On the Common pcb legend, the link next 


to R15 has been omitted. 


Page 9 


In Figure 10b, ali the transistors shown, 


should be mounted with the metal insert 


upwards. 
inthe Common/PSU parts list, R17 should 


Page 12 


be a Min Res 100k. This error also occurs 
in Figure 2 on page 4. 


Page 18 


in Figure 2 the battery connections should 


be red wire to $5, black wire to pin 2. 


Pages 41/44/47 


If the external horn ts not loud enough 


make R5 on the External Horn pcb and R9 
on the Main pcb into links. 


Page 47 


In the Main parts list, R30 should be a Min 


Res 100k. This error also occurs in Figure 1 
on page 39. 








price list. 


Address 


SUBSCRIBE 
NOW! 


For just £2.40 a year we'll deliver every issue of the 
Maptin Magazine to your door. 

We've got dozens of exciting projects and features 
coming in the next four issues. And more amazing 
special offers like the ones in this issue. Plus, 
of course, all our new products and our complete 


All this for just £2.40 a year! 
(Overseas: surface mail £2.76, airmail £5.88) 
Don't delay — send your cheque or postal order now! 
ISSUE FOUR ON SALE 13th AUGUST 1982 


Send this coupon with your cheque/PO to: 
Maplin Magazine Subscriptions Dept., 
Maplin Electronic Suppties Ltd., 

P.O. Box 3, Rayleigh, Essex SS6 8LR 
| enclose £2.40 (plus post overseas) for 1 year’s subscrip- 

tion to the Maplin Magazine. 


Customer No. (if known) .... 
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MPG METER: FURTHER NOTES 


One or two constructors have written 
tous to ask for further explanation of 
ihe setting-up procedures for this 
project. Here, Mike Wharton explains 
in more detail. 


Introduction 

The basis of the MPG meter is to 
take two signals, one for fuel flow and 
one for speed or distance, and 
produce from them a digital display of 
‘miles per gallon’. In order to accam- 
modate a wide variety of vehicles, the 
design includes a variable scahng 
factor. This is calculated for a particu: 
lar vehicle and thenset using links B1 
to B&. 


Calibration 

To ensure that the dispiay gives a 
true reading of mpg, it is obviously 
important that the scaling factor Is 
correctiy set and the article may not 
have made it entirely clear how this is 
achieved. The equation for calculat- 
ing the factor ‘n’ is:— 

8.5 x 3000 =n 
X x¥ 


The values which need to be known 
first are thus X and Y. The vaiue of Xis 
the division ratio of IC6, and is set by 
making anly one of the links Al to A7, 
each having the value shown in the 
table. 
The vaiue of ‘8 referred to in the 
articie (p55) would thus be obtained 
by connecting Link A4. 

The value of 'Y’ can be obtained in 
one of two ways, either from the 


vehicle manufacturers as the number 
of turns of the speedo cable per mile 
travelled, or by using the method 
explained in connection with Figure 5 
of the article. If the “turns per mile” 
figure is known then an appropriate 
value of ¥ for the formuta 1s;— 
Y = (Turns per mite) 
T2 


if the value of 'Y’ is to be found 
using the meter itself, then Link A of 
(C6 1s first omitted and Link Bi made 
temporarily. This will enabie the 
required value of ‘Y to be found 
according to the method described in 
the articte. 

To complete the calibration, the 
value of 'X' may be chosen and then 
‘n’ calculated. This is then set, as 
expiained in the article, using Links 
B1-B8 (remembering to remove B1 if 
it i$ not needed). 

Naturally, changing the chosen 
value of ‘X’ will not affect the value of 
'Y (arly changing the gearbox or 
back-axle will do that!) but will involve 
a ré-calculation of 'n’ and hence a 
resetting of Links B1 to 88). 


Link 
Al J 
4g 2 
AS 4 
A& 8 
A5 16 

AB 32 

Py, a 
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A LOW COST 
HIGH-RELIABILITY 


TELEPHONE 
EXCHANGE 


for your home, office or factory. 


Expandable from 4 extensions up to 32 extensions, 
the exchange features electronic switching, very 
small size and silent operation. May be used with 
standard British Telecomm phones or with our very 
low-cost push-button telephones. Standard 2-wire 
connection to telephones. All phones are powered 
from the 2-wire line; a mains connection is only 
required at the exchange. All the usual tones are 
generated: ringing, ring tone, dial tone, busy tone, 
unused number tone. Ringing is different from 
standard B.T. ring for ease of identification. 

No call can be interrupted or overheard by another 
caller. Up to 8 separate calls can be in progress 

at any one time (in full 32-extension system). 








MORE ATTACHMENTS FOR OUR ZX81 PROJECTS 
HOME SECURITY SYSTEM More exciting projects for your ZX81. 


Build our ultrasonic intruder detector. This low-cost Two novel projects in our next issue that 
easy to build unit will cover most domestic allow your ZX81 to do even more for you. 
rooms with just the one unit. Simple 2 4 

or 4-wire connection to main alarm 


box with monitoring of the cable. AMPLIFIER REMOTE 
Also in our next issue an infra-red CONTROL UNIT 


beam break detector. : 
Build this remote control unit 
for use with the amplifier described 
FREQUENCY in this issue. Infra-red control of volume, 
COUNTER bass, treble and balance. Just sit back and 
adjust the sound! 
Range 10Hz to 650MHz with 


electronically switched ranges 
and high sensitivity input J ; MORE MODEL 
(approximately 1OmV). Mains : te, ae Wels TRAIN PROJECTS 


operation or 12V DC input. 
Complete kit available including 
front panel. (Held-over through 
lack of space.) 


Part 3 of our model train 
controtler shows how to effect 
point control and automatic loop 
switching. In addition we describe 
how to detect when a train is ~ 
in a particular section. 


a 
” 2m ih 
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PLUS all our regular features and articles. 


WATCH OUT FOR OUR NEXT 
EXCITING ISSUE — DON’T MISS IT! 
ON SALE 13th AUGUST 1982 
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3 Coneoles available: 


Atari 400 with 16K RAM(AF36P) £299 
Atari 400 with 32K RAM(AF37S)£395 
Atari 800 with 16K RAM (AFO2C) £599 


Lots ot other hardware: 16K RAM Module (AFO8J) £64 00 
Cassette Recorder (AF28F, £55 00 32K RAM Module (AF44X} «£125 36 
Disk Drive (AFO6G) £345.00 32K Upgrade for 400 (AF45Y) £75.00 
Therma! Printer {AFO4E) £265 00 Floppy Disk (YX87Uj ek FG) 
Printer Interlace tor 400 = (AF41U) = £49. 95 Le Stick (AC45Y} £24.95 
Printer ‘ntertace for 800 (AF42V) £4995 Joystick Controflers (AC37S) £13.95 
interlace Module {AF29G) £135 00 For full details ask fo- our nardware leaflet 
Versawriter (AF43W1 £169 00 (XH54J) SAE apprec.ated 


NOW YOU CAN JOIN THE U.K. ATAR! COMPUTER OWNER’s CLUB. An nddbendant user’s group. 
Four issues of the club magazine for only £1.60! Address your subscription to Graham. 








Advanture Games Page Flioping -C-16K-{BO55K) £9.95 Poker Solitaire C 16K-(BO17T) £10 95 
Siar Warnar ac 32K -(BO24B8) £28 95 Page Fliaping D 24K (BOS6L} £10.95 Blackjack C-9K-(YGH2S| £894 
Rescue At Aige ~S2K-{BO21%) £22.45 Master MemoryMap = - Wallchari-(XH57M) £4 00 FastGammon -C-BK-(YL33L1 £13.95 
Invasion Orian -32K-(BOZ3A) £18 95 Reversi{Othello-type} C 16K (BO1I9¥} £14.95 
Daiestonesal Ryn -32K-{B022¥) £14,95 Business Programs Gomoko C-16K-(BO1U) £14 95 
Galactic mare -({80140) $14 95 Visieal¢ D {YLIQN}E119 95 Hangman CK 1¥G54J} £8.95 
He Res Advanturey/ 2 -1BQ25C) £24.95 WordProcessor ; {YG42¥) £85 00 HuriplyQumoly & Jack & Jil -C- 16k -(BU3BR) £19.95 
Analog Adventure -(BO33L} £24.95 Calculatos <-(YG50E) £16 95 Hicko’y Dickory Dock -C- 16K -(BO3GN] £19 95 
Adventureland -(BOO0A) £14.95 Grapn—it % (YG5IF) €11 95 British Hetltage 

Prraies Adventure -(8001B} £14 95 Statistics -C-16K-(¥G52G) Jig-Saw Puzzles C-18K-({BOMOT) £19.95 
Missian Impossible 


Voodoo Castle 24 (e000; e t 2 Arcade Games European Scene 
The Count 


' : nite arte -£-ak-{YG66WY) $29 dig-Saw Pyzzies -C-16K-{BO4IUI £19.95 
Strange Odysse “{BOOSE, a # pervect : -E-8K- 6600) : AtariSaian(25Programs) -C-16K-\B0490) £18 95 
_ at elem 16-34 -{BO080} Space Invaders -8k-(YG70M) £24 Atari Safar (25 Programs) -D-16K-{BOSOE) £24 95 
Byram Deon 16 dak {BOOTH Missile Command -E-8K -1¥G64U) Mind Bogglers(3Programs) -C- 16K -(YL3BR) {8 95 
Ghost Town - 24K -(BO08J} Super Breakout -E-BK-1¥G67X) Music Programs 

Savage lsiand | -C-24k -1BO09K} Tan Trek : {YL36P) Music Composer E-8K-(¥G48C1 £32 86 
Savage island -C-24K- (BOIL) Tari Trex -D-32K- Mowe Themes (use with 

Golden Voyage c 24K -(BOI1M) StarTrek 3.5 ~C-32K- ) ov Music Composer) -C-16K-(8034M) £9.95 
Energy Czar -€- 46K-(YG53H) Race in Space \ Pens Computer Languages 

Kingdom «BK -AYGSBK, Shooting Gallery > 16K -(BO36P) £ BasicA + 0-48k -(80314) £52 50 


Mountain Shoot eralira Systema + -f- 48K - IH 
Teach-Yourselt Programs Jawbreaker -1-48K- Geman ie 48K -(BQ30H) £52.50 


ConversatonalFrench = - 5C - 16K - (¥G44X) Baskelval -F-BK-| } 3 OperatingSystem4+  -0-48K-(BO32K 
ConversationalGerman = -5C 16K (¥G45Y1 5 Tank Trap C 16K-(YL34M) GSERGe 9 Sys! een eo Ceo 
ConversationalSpanisn = - 5C- 16K (¥G46A) © Tank Trap ~D-32K-(¥LI50} £11 9! Pilot ER2C - 8K -(YGB9A) £49 50 


Conversational tialign -8C- 16K -{¥G47B) 3 
Touch Fyong -9C- 16K -{¥G49D) Home Game Programa Utilities 


ry, “pe. Scram c 16/24K (YG5BN) 3D Super Graphics D 46K {BQ2BF) £29.95 

Sean ate in “© 24x {YE56L) Thunder Island 16K - {80375} 3D Super Graphics C- 48K -(BO296} 

ae sais <0 -i6K-(¥G57M Rotating Fill 16K (BO4BC) £14 sari World {Graphics} D 4BK -(B027E} 

eget ealleh } LunarLanger 16K (8018S) Assembler editor E BK-(¥G5BY} 
Learn Programming Jumbo Jethander 10K /BQ464) Assembter € 16K-(YL32K1 
InwitgtiontoProgramayng = -C- 8K - (YG) 9 SubmanneCommander = - C- 16K -(8047B) 5 6402 Disassemaier “C+ 8K -(¥LIGH) 
Basics of Animation C-32K |BOS7M} Sunday Goll -C-16K-(BO13P: £ 6502 Disassemtler D-BK-{¥LG1J) 
Basics of Animatian -D- 32K -{BO58N) % Darts -C- 16K -{BQ42¥4 Character Generator -C- 16K -(¥L27E} 
Player Missile Graphics C 16K (BO59P} g Tournament Poo! -C-16K -iBO45Y} Character Generator -D-16K-)¥L28F 1 
Player Migste Graonics D- 24K - (BQ600) Snaoker & Billiards C 16K {BO44X! £15 lelelink. £- 8K 4¥G599) £14 95 
Display Lists C 16K (BOSIF} £9. Chess £-8K-(YG63T) ; 
Display Lists 0° 24K (BO526) Micrachess C-16K-(¥L40T| Key C» Cassette, D- Disk, E = Cartage 
Horiz/VertealSerel -C 6K (BO53H) Checker King -C-16K-(YL41U) 2C = 2 Casseties etc BK 1GK etc shows 
Honz/Vertical Scroll D 24K (BOS45) £16 95 Cabbage & Dominoes -C- 16K -{8O43W) £44 minimum memory requirement 


Send sae now for our new software leatiet with details of ali the above programs. Order As XH52G — Issue 2. 


NEW TITLES THIS MONTH — Arcade Games: K-RAZY SHOOT OUT—E—16K —(BQ53T) £29.95. 
GHOST HUNTER—C—16K—(BQ64U) £24.50. 


oleletelelelel~ietelstets 





Lots of exciting new software titles available soan. Keep in touch with Maplin! 
Subscribe now to America’s leading Atari-only magazine — Anaiog — Gissues per year for just £9.00. Order as GG24B. 


Maplin Electronic Supplies Ltd 
LI] P.O. Box 3, Rayleigh, Essex. 
Tel: Southend (0702) 
a 552911/554155. 


Note: Order cages shown in brackets. Prices include VAT and Postage and Pacxing 









Demonstrations al our 


shops NOW 
s 
iso ig King sit) Atari's in action at 
Ham 
Tel: 01. 743 og2g in se 
Or at 284 London Road, 
Westclift-on. Sea, Ess 


Tel: (0702) 554000 












